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In Oc tober  1979, t h e  A d m i n i s t r a t o r  of the  Agency f ~ r  I n t e r n a t  i o n a l  
Development (AID) i n i t i a t e d  an  Agency-wide ex-post  e v a l u a t i o n  sys tem 
f o c u s i n g  on t h e  impact of AID-funded project . ; .  These impact  e v a l u a t i o n s  a r e  
concen t  r a t e d  i n  p a r t i c u l a r  s u b s t a n t i v e  a r e a s  as de te rmined  by A I D '  s mos t 
s s n i m  e x e c u t i v e s .  The e v a l u a t i o n s  a r e  t o  be performed l a r g e l y  by Agency 
p e r s o n n e l  and r e s u l t  i n  a  s e r i e s  of s t u d i e s  t h a t ,  by v i r t u e  of thef r 
c o m p a r a b i l i t y  i n  s c o p e ,  w i l l  e n s u r e  cumula t ive  f i n d i n g s  of use  t o  t h e  Agency 
and t h e  l a r g e r  development community. T h i s  s t u d y ,  Gul temala :  Development 
of ICTA and Its Impact on A g r i c u l t ~ i r a l  Resea rch  and Farm P r o d u c t i v i t y ,  was 
conducLed i n  May 1380 a s  p a r t  of t h i s  e f f o r t .  A f i n a l  e v a l u a t i o n  r e p o r t  
w i l l  summarize and a n a l y z e  t h e  r e s u l t s  of a l l  t h e  s t u d i e s  i n  t h i s  s e c t o r ,  
and r e l a t e  them t o  program, p o l i c y ,  and d e s i g n  requ i rement s .  
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SUMMARY 

During t h e  decade of t h e  s i x t i e s ,  food p r o d u c t i o n  i n  Guatemala b a r e l y  
k e p t  pace w i t h  t h e  demands of a growing p o p u l a t i o c .  I n  1970,  t h e  Government 
of Guatemala in ik  i a t e d  a r e s t r u c t u r i n g  of p u b l i c  a g e n c i e s  t o  p r o v i d e  c o o r d i -  
n a t e d  s e r v i c e  t o  s m a l l  f  cod-producing farms.  An i n n o v a t i v e  o r g a n i z a t i o n ,  
t h e  I n s t i t u t e  of A g r i c u l t u r a l  S c i e n c e  and Technology (ICTA), emerged from 
t h i s  r e s t r u c t u r i n g  w i t h  r e s p o n s i b i l i t i e s  f o r  g e n e r a t i n g  and promot ing t h e  
use  of improved t e c h n o l o g i e s  i n  b a s i c  food c r o p s .  A I D  s u p p o r t e d  t h i s  
r e s t r u c t u r i n g  w i t h  a  s e r i e s  of loan  and grant proje .c ts  beg inn ing  i n  !970. 

I n  1975,  A I D  approved t h e  Food P r o d u c t i v i t y  and N u t r i t i o n  P r o j e c t .  I t s  
purpose  was t o  i n c r e a s e  t h e  p r o d u c t i o n  and n u t r i t i v e  q u a l i t y  of  basLc food 
c r o p s  i n  Guatemala and t o  s t r e n g t h e n  and  d e v e l o p  ICTA a s  a n  i n s t i t u t i o n .  O f  
$1.73 m i l l i o n  a l l o c a t e d  f o r  t h e  p r o j e c t ,  $1.2 m i l l i o n  was f o r  e x p a t r i a t e  
t e c h n i c a l  a s s i s t a n c e ,  i n c l u d i n g  p l a n t  b r e e d i n g  e x p e r t s  and  o t h e r  t e c h n i c i a n s  
who s t a f f e d  ICTA w h i l e  p r o j e c t - s p o n s o r e d  Guatemalans were b e i n g  t r a i n e d  t o  
assume p o s i t i o n s  w i t h i n  t h e  new I n s t i t u t e .  

Three  c r o p s ,  maize ,  beans ,  and sorghum, were t a r g e t e d  fo r  i n c r e a s e d  
p roduc t ion .  Working w i t h  e x p e r t s  from i n t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  
c e n t e r s ,  ICTA p e r s o n n e l  developed new v a r i e t i e s  and t e s t e d  them under  s m a l l  
farm c o n d i t i o n s  by c o l l a b o r a t i n g  w i t h  f a r m e r s .  With t h e  a s s i s t a n c e  of t h e  
In ter -American Developmeni Rank, a s e e d  s e r v i c e  was o r g a n i z e d  t o  p r o c e s s  
seed and h e l p  m a i n t a i n  g e n e t i c  q u a l i t y .  

New v a r i e t i e s  of bo th  maize and beans  were a t r o d u c e d  and i n c r e a s e d  
y i e l d s  have been r e c o r d d .  Using improved s e e d  and o t h e r  t e c h n o l o g i e s  
recommended by ICTA, co1 ;abora to r s  have o b t a i n e d  i n c r e a s e d  y i e l d s .  Gains  i n  
maize have been p r i m a r i l y  i n  lowland v a r i e t i e s ,  but  one new h i g h l a n d  v a r i e t y  
is promis ing.  The impact  of new s e e d  on maize p r o d u c t i o n  is e x p e c t e d  t o  
i n c r e a s e  a s  t h e  amount of seed  produced i n c r e a s e s .  

New v a r i e t i e s  of beans  may reduce  o r  e l i m i n a t e  t h e  need f o r  c o s t l y  pro- 
grams t o  c o n t r o l  Golden Mosaic. New v a r i e t i e s  oE sorghum were n o t  r e l e a s e d  
u n t i l  1980 and t h u s  cou ld  n o t  be  e v a l u a t e d .  However, t h e y  a p p e a r  markedly  
s u p e r i o r  t o  p r e v i o u s l y  a v a i l a b l e  v a r i e t i e s .  

I n  a d d i t i o n  t o  d e v e l o p i n g  and recommending improved s e e d ,  ICTA deve l -  
oped and recommended o t h e r  f a rming  p r a c t i c e s  r e l a t e d  t o  i n c r e a s e d  y i e l d s ,  
s u c h  a s  p l a n t i n g  d i s t a n c e s ,  s e e d  d e n s i t i e s ,  f e r t i l i z e r  a p p l i c a t i o n s ,  and 
weed and i n s e c t  c o n t r o l .  I n d i c e s  of a c c e p t a n c e  developed by ICTA i n d i c a t e  
t h a t  i n c r e a s i n g  numbers of f a r m e r s  who have c o l l a b o r a t e d  i n  t h e  f i e l d  
t e s t i n g  of such new t e c h n o l o g i e s  ar? a d o p t i n g  ICTA recommendat i o a s .  I n t e r -  
v iews w i t h  ICTA p e r s o n n e l  and w i t h  i n d i v i d u a l  f a r m e r s  s u p p o r t  t h i s  impres-  
s i o n .  

The A I D  p r o j e c t  f a c i l i t a t e d  and h a s t e n e d  t h e  s t r e n g t h e n i n g  of ICTA as 
an  i n s t i t u t i o n .  The number of ICTA s t a f f  i n c r e a s e d  and s t a f f  q u a l i f i c a t i o n s  
improved. E x p a t r i a t e s  f a c i l i t a t e d  t h e  r e s e a r c h  work of ICTA and i t s  growth 
as an o r g a n i z a t i o n .  With p r o j e c t  s u p p o r t ,  10 Guatemalans r e c e i v e d  advanced 



t r a i n i n g  :ind by 1979 and 1980, t h e y  urere r e t u r n i n g  t o  LCTA t o  r e p l a c e  e x -  
p a t  r i a t e s .  

However, h i g h  a t  t t i t  i o n  r a t e s  anong pe r so r ine l  w i t h  a r lva~lced  d e g r e e s  are 
a s e r i o u s  problem f o r  LCTA. R i g i d  s a l a r y  s c h e d u l e s  a r e  a p p a r e n t l y  r e s p o n -  
s i b l e ,  b u t  ICTA managers  have  been  u n s u c c e s i f u l  In e f f o r t s  t o  o b t a i n  t h e  au- 
t h o r i t y  t o  r e v i s e  t h e s e  s c h e d u l e s .  With t h e  d e p a r t u r e  of e x p a t r i a t e  
a d v i s o r s ,  t h e s e  h i g h  a t t r i t i o n  r a t e s  nlay make s u s t a i n i n g  slid e x p a n d i n g  t h e  
p r e s e n t  tCTA s y s t e m  more d i f f i c u l t .  

Some c o n f u s i o n  rernains r e g a r d i n g  t h e  r e s p e c t i v e  r o l e s  of I C C A  and 
DIGESA, t h e  e x t e n s i o n  s e r v i c e  oF t h e  M i n i s t r y  of A g r i c u l t u r e ,  p a r t i c u l d r l y  
a s  ICTA's a p p r o a c h  t o  r e s e a r c h  draws  on some t e c h n i q u e s  of t r a d i t i o n a l  
e x t e n s i o n  Ine:hodology. lCT.4 and UIGESA a r e  work ing  on t h i s  p rob l em,  and i t  
seems l i k e l y  t h a t  new p a t t e r n s  of r e l a t i o n s h i p s  w i l l  d e v e l o p .  

LCTA has  come t o  r e p r e s e n t  a  new model f o r  a ; r i c u l t u r 4  r e s e a r c h  t h a t  
p l a n n e r s  and r e s e a r c h e r s  i n  o t h e r  c o u n t r i e s  a r e  s t u d y i n g  and a t  t e m p t i n g  t o  
r e p l i c a t e .  I f  t h e r e  is  c o n t i n u e d  and i n c r e a s e d  s u p p o r t  froin t h e  Government  
o f  G u a t e m l a ,  i t  w i l l .  be a b l e  t o  s u s t a i n  and expand  i t s  p r e s e ~ l t  a c t i v i t i e s .  
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I. PROJECT SETTING - 

A. S tagna t ing  A g r i c u l t u r a l  P r o d u c t i v i t y  

I n  t h e  l a t e  1960s, the  Government of Guatemala conducted a  comprehen- 
s i v e  assessment of i t s  r u r a l  a r e a s .  The assessmenr: i n d i c a t e d  t h a t  food 
product ion was j u s t  ba r e ly  keeping pace with  growing demand and t h a t  r u r a l  
incomes and farmer p r o d u c t i v i t y  were s t a g n a t i n g .  Minimal i n c r e a s e s  i n  
product ion had been achieved p r imar i l y  by i nc r ea s ing  t h e  land a r e a  devoted 
t o  a g r i c u l t u r e .  P a r t i c u l a r l y  a f f e c t e d  were the bean and maize s t a p l e  food 
crops.  Although bean product ion had doubled between 1960 and 1970, t o t a l  
acreage had i nc r ea sed  almost t h r e e  t imes.  During the same per iod  of t ime ,  
y i e l d s  of maize, t he  most important  food crop i n  Guatemala, had s c a r 2 e l y  
increased  a t  a l l .  While the  expor t  subsec to r  of a g r i c u l t u r e  c o n t r i b u t e d  
$211 m i l l i o n  of f o r e ign  exchange i n  1972, wel l  above t h e  $21 m i l l i o n  a g r i -  
c u l t u r a l  import b i l l ,  the  country s t i l l  had t o  import maize and beans. 
I nc r ea s ing  amounts of f o r e ign  exchange were being a l l o c a t e d  t o  purchase 
b a s i c  food imports .  Complicating t he  problem, i t  was observed t h a t  t h e  
a v a i l a b i l i t y  of s u f f i c i e n t  a r a b l e  land was becoming a  major c o n s t r a i n t  t o  
maintaining needed product ion l e v e l s .  

To c o r r e c t  t h i s  s i t a a t  i on ,  t he  f  ive-year  development plan i s sued  i n  
1970 responded by i n i t i a t i n g  fundamental  changes i n  the  s t r u c t u r e  of t h e  
pub l i c  t i g r i cu l t u r e  s e c t o r .  For t h e  f i r s t  t ime, s i g n i f i c a n t  p u b l i c  funds 
were a l l o c a t e d  f o r  improving smal l  farmer  p r o d u c t i v i t y  through the c r e a t i o n  
of an improved a g r i c u l t u r a l  s e r v i c e  system. Within t he  p u b l i c  a g r i c u l t u r a l  
s e c t o r ,  semiautonomous i n s t i t u t e s  were c r ea t ed  t o  s e rve  the  small-farm food- 
producing s e c t o r .  Th2 f i r s t  two i n s t i t u t e s  formed were t h e  Nat iona l  Agri- 
c u l t u r a l  Marketing Agency ('INDECA) , with r e s p o n s i b i l i t i e s  f o r  market ing,  and 
t h e  Nat iona l  A g r i c u l t u r a l  Development Bank (BANDESA), with  r e s p o n s i b i l i t i e s  
for. c r e d i t  s e r v i c e s .  I n i t i a l l y  r e sea rch  and ex tens ion  f u n c t i o n s  were 
r e t a i n e d  wi th in  t h e  Minis t ry  of A g r i c u l t u r e  i n  a  c e n t r a l i z e d  agency, t h e  
D i r e c t o r a t e  General of A g r i c u l t u r a l  Se rv i ce s  ( UIGESA) . Beginning i n  1970, 
A I D  provided developmental  a s s i s t a n c e  t o  t he se  new agencies .  This  
r e s t r u c t u r i n g  conso l ida ted  func t i ons  and d e c e n t r a l i z e d  c o n t r o l  by d i v i d i n g  
Guatemala i n t o  homogenous agro-eco log ica l  reg ions  where s e r v i c e s  could be 
b e t t e r  coord ina ted .  

B. ICTA's Or ig in  

Cont inuing t h i s  r e s t r u c t u r i n g  p roces s ,  a g r i c u l t u r a l  r e sea rch  respon- 
s i b i l i t i e s  were subsequent ly  ass igned  t o  the  I n s t i t u t e  of A g r i c u l t u r a l  
Science and Technology (ICTA) , a new i n s t i t u t e  c r ea t ed  i n  1973. Like t h e  
o the r  semiautonomous i n s t i t u t e s ,  ICTA was organized o u t s i d e  t h e  Minis t ry  of 
Agr i cu l t u r e ,  but wi th  a  board of d i r e c t o r s  cha i red  by t he  M i n i s t e r  of Agri- 
c u l t u r e .  The semiautonomous s t a t u s  of the  i n s t i t u t e s  provided them wi th  
f l e x i b i l i t y  t o  plan and implement new programs, h i r e  personne l ,  and make 
independent c o n t r a c t u a l  agreements.  In  t he  absence of r i g i d  g u i d e l i n e s ,  
p lanners  hoped t h a t  ICTA would develop new o p e r a t i o n a l  methodologies t o  l i n k  



t h e  needs and concerns  of f a r m e r s  more c l o s e l y  wi th  t h e  g e n e r a t i o n  and 
t e s t i n g  of new t e c h n o l o g i e s .  

ICTA was c a r e f u l l y  d e s i g n e d  t o  a d d r e s s  f o u r  s p e c i f i c  problems i d e n t i -  
f i e d  durir lg t n e  r u r a l  s e c t o r  a s s e s s m e n t :  ( 1 )  t h e  l a c k  r F  an a d e q u a t e  t e c h -  
no logy  f o r  t h e  small f a r m e r ,  ( 2 )  i n a d e q u a t e  farm t e s t i n g  of t h e  t e c h n o l o g y  
be ing  recommended, ( 3 )  l a c k  of e v a l u a t i o n  of f a rmer  a c c e p t a n c e  of a recom- 
mended t echno logy ,  and ( 4 )  t h e  r e s e a r c h e r s 1  l a c k  s f  knowledge of f a rmer  
p r o b l e m  and t h e i r  i n s u f f i c i e n t  c o n t a c t  w i t h  t h e  e x t e n s i o n  a g e n t s .  

P l a n n i n g  f o r  TCTA development took two y e a r s ,  i nvo lved  f i v e  work g roups  
i n c l u d i n g  s c i e n t i s t s  from Guatemala and o t h e r  L a t i n  American c o u n t r i e s ,  and 
p e r s o n n e l  of bo th  A I D  and t h e  R o c k e f e l l e r  Foundat ion.  The e x p e r i e n c e s  from 
s i m i l a r  i n t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  p r o j e c t s  were c a r e f u l l y  c o n s i d -  
e r e d .  The I n t e r n a t i o n a l  Cen te r  f o r  Flaize and W h e a ~  Improvement (CIMMYT) 
Plan  Puebla  P r o j e c t  i n  Mexico was p a r t i c u l a r l y  i m p o r b a n t .  Th i s  p r o j e c t  was 
a  p i o n e e r  e f f o r t  i n  b r i n g i n g  r e s e a r c h  i n t o  c l o s e r  c o n t a c t  w i t h  bo th  t h e  
f a r m e r s  and e x t e n s i o n  a g e n t s .  Another a n t e c e d e n t  was t h e  AIC-predecessor  
P o i n t  I V  program i n  Guatemala which he lped  e s t a b l i s h  a r e s e a r c h  s e r v i c e  i n  
t h e  M i n i s t r y  of A g r i c u l t u r e .  Guatemalan s c i e n t i s t s  from t h i s  r e s e a r c h -  
e d u c a t i o n  t r a d i t i o n  p layed  a  major  r o l e  i n  t h e  c r e a t i o n  of ICTA. 

Both A I D  and t h e  R o c k e f e l l e r  Founda t ion  p layed major r o l e s  i n  d e v e l -  
o p i n g  and implement ing t h e  new o r g a n i z a t i o n a l  s t r u c t u r e .  A I D 1 s  i n t i m a t e  
p a r t i c i p a t i o n  wi th  t h i s  i m p o r t a n t  r e s e a r c h  i n i t i a t i v z  and c l o s e  c o o r d i n a t i o n  
w i t h  t h e  R o c k e f e l l e r  Foundat ion over  a  l o n g  p e r i o d  p e r m i t t e d  i t  t o  p l a y  a 
major r o l e  i n  p o l i c y  and s t r a t e g y  f o r m u l a t i o n .  

T r a d i t i o n a l  arid ICTA Models of A g r i c u l t u r a l  Research 

To ful . ly a p p r e c i a t e  t h e  s i g n i f i c a n c e  of ICTA and t h e  r e s e a r c h  method- 
o logy  deve loped ,  i ts  d i v e r g e n c e  from t r a d i t i o n a l  approaches  t o  a g r i c u l t u r a l  
r e s e a r c h  must be r ecogn ized .  I n  t h e  t r a d i t i o n a l  model, r e s e a r c h  and e x t e n -  
s i o n  a r e  s e p a r a t e  p r o c e s s e s .  S c i e n t i s t s  working i n  exper imen t  s t a t i o n s  
conduct  r e s e a r c h  and d e v e l o p  new t e c h n o l o g i e s .  Recommendat i o n s  a r e  commun- 
i c a t e d  t o  f a r m e r s  th rough  e x t e n s i o n  s e r v i c e  workers  who make farm v i s i t s ,  
p r e p a r e  d e m o n s t r a t i o n  p l o t s ,  and i s s u e  p u b l i c a t i o n s .  Through t h e s e  promo- 
t i o n a l  a c t i v i t i e s ,  i t  is e x p e c t e d  t h a t  f a r m e r s  w i l l  r e c o g n i z e  t h e  a d v a n t a g e s  
~f  t h e  new t e c h n o l o g i e s  and w i l l  adop t  them as t h e i r  own. 

S t a t i o n  r e s e a r c h  is conducted  a l o n g  commodity l i n e s  wi th  t h e  r o l e s  of 
t h e  v a r i o u s  d i s c i p l i n e s  c a r e f u l l y  d e f i n e d .  Research i n  p l a n t  b r e e d i n g ,  f o r  
example,  is conducted  i n d e p e n d e n t l y  of r e s e a r c h  i n  s o i l s .  B i o l o g i c a l  and 
p h y s i c a l  scientists predomina te  i n  t echno logy  development.  

In t h e  t r a d i t i o n a l  model, y i e l d  o p t i m i z a t i o n  r a t h e r  than p r o f i t a b i l i t y  
enhancement o b j e c t t g e s  a r e  emphasized.  New t e c h n o l o g i e s  t h a t  i n c r e a s e  pro- 
d u c t i v i t y  a r e  assumed t o  be a p p l i c a b l e  aod b e n e f i c i a l  t o  a l l  f a r m e r s .  A l -  
though l a r g e  farm o p e r a t o r s  may be t h e  f i r s t  t o  a c c e p t  t h e  new t e c h n o l o g i e s ,  
i t  is assumed t h a t  e v e n t u a l l y  small farm commercial  o p e r a t o r s  w i l l  f o l l o w  
s u i t  through t h e  p r o c e s s  of t echno logy  " t r i c k l e  down. " Nonadop t e r s  are 



considere.id t o  be r e s i s t a n t  t o  change because of " l a z i n e s s "  o r  " i r r a t i o n a l  
behavior  ;" 

ICTI was organized around an innova t ive  concept and s t y l e  of ope ra t i on  
t h a t  has come to  be c a l l e d  "farming systems r e s e a r c h  (a l though  ICTA i t s e l f  
makes a lmcst  no use  of t h a t  term).  This  ope ra t i ng  s t y l e  b r ings  t he  r e sea rch  
e n t i t y  i n t o  much c l o s e r  c o n t a c t  w i t h  the  fa rmer-c l ien t  than I c e s  the  t r a d i -  
t i o n a l  r e sea rch  methodology. The ICTA approach accomplishes two t h i n g s ,  By 
he lp ing  r e sea rch  personnel  t o  know and t o  understand the fa rmer ,  i t  enab l e s  
them t o  d i r e c t  t h e i r  r e sea rch  e f f o r t s  t o  seek ing  technology improvements 
t h a t  a r e  r e l evan t  t o  h i s  system. Recause ICTA was ass igned  the  smal l  farm 
o p e r a t o r  a s  i t s  exc lu s ive  c l i e n t ,  it d i r e c t s  i t s  e f f o r t s  toward gene ra t i ng  
technology r e l evan t  t o  smal l  farm systems. Secondly,  innova t ions  a r e  t e s t e d  
hy smal l  farmers  i n  t h e i r  systzm be fo re  being r e l ea sed  o r  recommended f o r  
use  on smal l  farms. The s t y l e  involves  on-farm r e sea rch ,  wi th  minimal ex- 
p e r i m m t  s t a t i o n  research .  The ICTA system deemphasizes the  experiment 
s t a t i o n .  ICTA has no c e n t r a l  r e sea rch  s t a t i o n .  Its r eg iona l  s t a t i o n s ,  
c a l l e d  "production c e n t e r s , "  a r e  n e i t h e r  l a r g e  nor e l a b o r a t e l y  equipped. 
The maintenance of g e n e t i c  p u r i t y  and most of the  p l an t  v a r i e t y  c r o s s i n g s  
a r e  done here.  Almost eve ry th ing  e l s e  is done on farms. Laboratory f a c i -  
l i t i es  a r e  a l s o  meager. Most r e sea rch  ( 7 5  pe rcen t )  t akes  place on i n d i v i d -  
u a l  farms wi th  only 25 percen t  of research  being conducted on experiment 
s t a t i o n  sites. Farmers c o l l a b o r a t e  i n  the  process  of research  by employing 
recommended p r a c t i c e s  and by e v a l u a t i n g  t h e  r e s u l t s  and opinfons a s  t o  
app rop r i a t enes s .  Employing t h i s  approach,  farmer confidence with  new tech-  
no log i e s  r e s u l t s  i n  cons ide rab l e  in formal  d i s s emina t i on  t o  o t h e r  farmers  
even before  informat ion is  r e l ea sed  t o  ex t ens ion  workers and o f f i c i a l l y  
promoted. Accordingly,  t he  t ~ a d i t i o n a l  gap s e p a r a t i n g  a g r i c u l t u r a l  r e sea rch  
and ex tens ion  is s i g n i f i c a n t l y  reduced. 

I n  the  ICTA model, r e s e a r c h  is d i r e c t e d  toward s p e c i f i c  agro-eco log ica l  
a r e a s  r e p r e s e n t a t i v e  of a  l a r g e r  un iverse .  The focus is on t echno log i e s  
t h a t  can be implemented and t h a t  a r e  p r o f i t a b l e  f o r  use  by the  smal l  farm 
p r ~ d u c e r s .  

Research is conuu&ed by i n t e r d i s c i p l i n a r y  teams. The knowledge of 
va r ious  d i s c i p l i n e s ,  such a s  p l a n t  b reed ing ,  entomology, economics, and 
soc io logy ,  is focused on a  p a r t i c u l a r  crop o r  a  p r eva l en t  mix of c rops  
a p p r o p r i a t e  t o  the  mixed cropping a c t i v i t i e s  employed wi th in  the  farm 
e n t e r p r i s e .  S o c i a l  s c i e n t i s t s  c o n t r i b u t e  by s tudying  how farmers  make 
management dec i s ions  and how innova t ions  can be in t roduced  which a r e  
r e s p e c t f u l  of family l abo r  c o n s t r a i n t s ,  customary behavior  p a t t e r n s ,  and 
c u l i u r a l  n r a c t i c e s .  Input /ou tpu t  budgets t o  a s s e s s  the  p r o f i t a b i l i t y  of 
each recommendat ion a r e  c a r e f u l l y  developed and analyzed.  

Thus, while t he  t r a d i t i o n a l  model r e p r e s e n t s  a  u n i d i r e c t i o n a l  f l aw of 
in formet ion  from s c i e n t i s t s  t o  fa rmers ,  t he  ICTA model r e p r e s e n t s  a  mul t i -  
d i r e c t i o n a l  f low of in format ion  among s c i e n t i s t s  i n  d i f f e r e n t  d i s c i p l i n e s  
arid farmers  who a r e  c ~ l l a b o r a t o r s  i n  t h e  r e sea rch  and t e s t i n g  of new tech- 
no log ies .  Appendir. B p rov ides  a more d e t a i l e d  exp l ana t i on  of the  t r a d i -  
t i o n a l  and ICTA approaches t o  a g r i c u l t u r a l  research .  



ICTA1s F i r s t  Two Years -- - 
During ICTA1s f i r s t  t:~o yea r s  of ope ra t i on ,  t he  t r a d i t i o n a l  organixa- 

t i o n  of departments on the ba s i s  of a g r i c u l t u r a l  d i s c i p l i n e s  was changed. 
I n s t e a d ,  a Nat ional  Commodity Programs system was developed which brought 
t oge the r  the  va r ious  s c i e n t i f i c  d i s c i p l i n e s  t o  focus on s p e c i f i c  c rops .  
Experiment s t a t i o n s  were renamed "Production Centers"  and became t h e  head- 
q u a r t e r s  of ICTA i n  each reg ion .  Farm-level t e s t i n g  of e x i s t i n g  technolog- 
i c a l  informat ion and p l an t  v a r i e t i e s  was i n i t i a t e d  i n  t h r e e  a r ea s .  

ICTA l eade r s  a s s i s t e d  by e x p a t r i a t e  adv i so r s  developed g u i d e l i n e s  f o r  
conduct ing farm l e v e l  research .  These g u i d e l i n e s  were f l e x i b l e  s o  t h a t  
research  methodologies could evolve out of the  exper iences  gained i n  t h e  
f i e l d .  ICTA planners  a l s o  s p e c i f i e d  t h a t  they should determine farmer ac- 
ceptance o r  nonacceptance by i n t roduc ing  these  new technolog ies  t o  fa rmers  
d i r e c t l y  and i nco rpo ra t i ng  farmer e v a l u a t i o n s  i n t o  t h e  r e sea rch  e f f o r t .  

i n i t i a l l y ,  a s  the  r e sea rch  f a c i l i t i e s  and func t i ons  were t r a n s f e r r e d  
from DIGESA t o  ICTA, t h e  two o r g a n i z a t i o n s  cooperated c l o s e l y .  However, 
f r i c t i o n s  soon developed. ICTA was assuming no t  only the r e sea rch  respons i -  
b i l i t i e s  formerly ass igned t o  DIGESA, but according t o  DIGESA was a l s o  
tak ing  on some of the  un ?cifier ' ,  r e s p o n s i b i l i t i e s  f o r  "extension" which 
were DIGESA1s domain. S, e of DIGESA1s most t a l e n t e d  people accepted posi-  
t i o n s  in  the  new i n s t i t u t e .  ICTA personnel  were b e t t e r  paid and were f r e e  
of some of the  Min i s t ry  of Agr i cu l t u r e  r e g u l a t i o n s  t h a t  cons t r a ined  DIGESA 
personnel .  Furthermore,  a s  a new o r g a n i z a t i o n ,  ICTA was r e c e i v i n g  
cons ide rab l e  a t t e n t i o n ,  both n a t i o n a l l y  and i n t e r n a t i o n a l l y .  

Ihe ICTA o r g a n i z a t i o n a l  and technology development system is presen ted  
i n  d e t a i l  i n  Appendix B. 

11. PROJECT DESCRIPTION - 
During a f ive-year  pe r iod ,  beginning i n  1976, t he  Food P r o d u c t i v i t y  and 

Nu t r i t i on  Improvement P r o j e c t ' s  aim was t o  i n c r e a s e  the product ion and 
n u t r i t i v e  q u a l i t y  of b a s i c  food c rops  i n  Guatemala and t o  s t r e n g t h e n  and 
develop ICTA. A I D  ob l i ga t ed  $1,730,000 t o  provide r e sea rch  and ou t r each  
programs designed t o  i n c r e a s e  y i e l d s  of Guatemala's b a s i c  food c rops  and t o  
improve human n u t r i t i o n  through the development and u t i l i z a t i o n  of high- 
y i e l d  food c rops  with  improved n u t r i t i o n a l  value.  The Mission e s t i m a t e s  
t h a t  a d d i t i o n a l  support  t o  ICTA from two e a r l i e r  p r o j e c t s  amounting t o  ove r  
$950,000 was provided a s  a r e s u l t  of a r e s t r u c t u r i n g  of t he  p u b l i c  a g r i c u l -  
t u r e  s e c t o r .  That included almost 10 person-years of t e c h n i c a l  a s s i s t a n c e  
i n  beans, vege t ab l e s ,  and r e g i o n a l  r e sea rch  and ex tens ion  coo rd ina t i on .  

A t  the  time the p r o j e c t  was approved, h igh- lys ine  maize was being 
i n t e n s i v e l y  t e s t e d  by A I D ' S  Technica l  Ass i s tance  Bureau (TAB), CIMMYT, and 
o t h e r s .  This  new maize conta ined  l a r g e r  amounts of the  amino ac id  l y s i n e  
and t h i s  s i g n i f i c a n t l y  improved i ts  p r o t e i n  q u a l i t y .  P r o j e c t  p lans  c a l l e d  
f o r  the  c r e a t i o n  of a s p e c i a l  u n i t  i n  ICTA t o  work on h igh- lys ine  maize, but 



t h e s e  p l a n s  were s u b s e q u e n t l y  s e t  a s i d e  because  no g e n e t i c  m a t e r i a l  s u i t a b l e  
f o r  t h e  h i g h l a n d s  was a v a i l a h l e .  I n s t e a d ,  t h e  p r o j e c t  focused  on conven- 
t i o n a l  maize,  Guatemala ' s  p r e d o m i n m t  food c rop  m d  most i m p o r t a r ~ t  s t a p l e  
food.  

The P r o j e c t  funds  were a l l o c a t e d  f o r  t e c h n i c a l  a s s i s t a n c e ,  p a r t i c i p a n t  
t r a i n i n g ,  and equipment.  Wost of t h e  A I D  r e s o u r c e s  ( $ 1 . 2  m i l l i o n )  s u p p o r t e d  
e x p a t r i a t e  t e c h n i c a l  a s s i s t a n c e ,  i n c l u d i n g  p l a n t  b r e e d i n g  e x p e r t s  from Texas 
A & M U n i v e r s i t y ,  t h e  I n t e r n a t i o n a l  T r o p i c a l  A g r i c u l t u r e  C e n t e r  (CIAT) , and 
o t h e r  e x p a t r i a t e  t e c h n i c i a n s  who s t a f f e d  ICTA w h i l e  Guatemalans were re-  
c e i v i n g  advanced d e g r e e  t r a i n i n g .  The q u a l i t y  of t h e  t e c h n i c a l  a s s i s t a n c e  
p rov ided  and t h e  way i n  which i t  was employed were i m p o r t a n t  f a c t o r s  i n  t h e  
s u c c e s s f u l  i n s t i t u t i o n a l  development work t h a t  was observed.  Most of t h e  
e x p a t r i a t e  a s s i s t a n c e  was i n  l i n e  p o s i t i o n s .  For example,  two l e a d e r s  of 
t h e  t h r e e  o r i g i n a l  r e g i o n a l  p r o d u c t i o n  teams were AID-supported c o n t r a c t  
p e r s o n n e l .  One of them was l a t e r  t r a n s f e r r e d  i n t o  t h e  p o s i t i o n  of t e c h n i c a l  
d i r e c t o r ,  where he s u p e r v i s e d  a l l  t e c h n i c a l  o p e r a t i o n s .  The o t h e r  s e r v e d  a s  
t r a i n i n g  s u p e r v i s o r  a s  w e l l  a s  p r o d u c t i o n  team l e a d e r  b e f o r e  hecoming l e a d e r  
of t h e  n a t i o n a l  sorghum program. Both were r e p l a c e d  a s  p r o d u c t i o ~  team 
l e a d e r s  by Guatemalans,  and a l l  teams i n  t h e  newly a c t i v a t e d  r e g i o n a l  
programs were s t a f f e d  by Gudtemalans.  

The p r o j e c t  used a  v a r i e t y  of c o n t r a c t o r s ,  each of which made a major 
c o n t r i b u t i o n .  The sorghum b r e e d e r  and s e v e r a l  o t h e r  t e c h n i c i a n s  were pro- 
v i d e d  th rough  Texas A & M U n i v e r s i t y .  Two maize b r e e d e r s  were c o n t r a c t e d  
from CIMMYT, and a CIAT c o n t r a c t  p rov ided  two bean b r e e d e r s .  The p l a n t  
b r e e d i n g  e x p e r t s  p rov ided  a c c e s s  t o  t h e  w o r l d ' s  b e s t  s t o c k  of germ plasm a s  
w e l l  as o t h e r  s u p p o r t .  The t e c h n i c i a n  promoted t o  t h e  top  t e c h n i c a l  pos i -  
t i o n  i n  ICTA was prov ided  by a  P u c r t o  % c a n  c o n s u l t i n g  f i r m .  

It is the  consensus  among ICTA p e r s o n n e l  t h a t  t h i s  a s s i s t a n c e  was 
c r u c i a l .  It peccormed s e v e r a l  f u n c t i o n s .  F i r s c ,  i t  p rov ided  manpower t o  
s t a f f  ICTA whi le  i ts  own peop le  were be ing  t r a i n e d .  Second, i t  p rov ided  
ICTA w i t h  both  t e c h n i c a l  competence and h e l p  i n  m k i n g  i t s  new concep t  oper-  
a t i o n a l .  F i n a l l y ,  i t  f a c i l i t a t e d  t h e  development of l i n k a g e s  wi th  t h e  i n -  
t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  c e n t e r s  and U. S. c e n t e r s ,  which s e r v e  a s  
r e p o s i t o r i e s  of t h e  wor ld ' s  s t o c k  of commodity t echno logy .  P a r e n t h e t i c a l l y ,  
t h e  work i n  Guatemala f ed  back i n t o  t h e s e  worldwide e n t i t i e s  t o  t h e i r  own 
b e n e f i t  . 

The p r o j e c t  provided $140,000 f o r  t h e  t r a i n i n g  of ICTA p e r s o n n e l  i n  t h e  
Uni ted  S t a t e s  and e l s e w h e r e .  A d d i t i o n a l  funds  were a l l o c a t e d  f o r  equipment 
n e e d s ,  i n c l u d i n g  p ickup  t r u c k s ,  maize s h e l l e r s ,  t h r e s h e r s ,  and o t h e r  f i e l d  
equipment.  

A t  t h e  t ime t h e  p r o j e c t  was approved ,  IC'CA was working i n  t h e  HighLands 
( Q u e t z a l t e n a n g o ) ,  E a s t e r n  ( J u t i a p a ) ,  and C o a s t a l  (La Maquina) r e g i o n s ,  t h r e e  
major  g e o g r a p h i c a l  a r e a s  where l a r g e  c o n c e n t r a t i o n s  of small f a r m e r s  were 
producing b a s i c  food c r o p s .  ICTA o p e r a t i o n s  were l a t e r  expanded t o  i n c l u d e  
a l l  s i x  r e g i o n s  of Guatemala,  a l t h o u g h  a c t i v i t i e s  w i t h i n  two of t h e  r e g i o n s  
were on a  reduced s c a l e .  



Other donor agenc ies  were important  t o  the  p r o j e c t ,  and t h e  Mlssion 
assumed i t s  sha re  of t he  r e s p o n s i b i l i t i e s  i n  o r c h e s t r a t i n g  t hose  e f f o r t s .  
The Rocke fe l l e r  Foundation was heav i ly  involved i n  the  o r i g i n a l  des ign  of 
ICTA, and, j u s t  a s  impor tan t ,  i t s  personnel  played key r o l e s  i n  r e so lv ing  
p r o b i a m  t o  make the  concept o p e r a t i o n a l .  The Foundation provided a s p e c i a l  
c o n s u l t a n t  t o  t h e  d i r e c t o r  g e n e r a l  and an experiment s t a t i o n  development 
s p e c i a l i s t ,  both from i ts  permanent s t a f f .  It provided the  ch ie f  of t h e  
socioeconomics s e c t i o n  f o r  f ou r  yea r s  and t he  t e c h n i c a l  d i r e c t o r  f o r  two 
years .  The success  of t he  A I D  p r o j e c t  owes much t o  t h i s  group. 

The Inter-American Development Bank handled t h e  seed program, which was 
one of the  o r i g i n a l l y  designed d e l i v e r y  systems,  yii. a loan f o r  f a c i l i t i e s  
and a g r an t  f o r  t e c h n i c a l  a s s i s t a n c e .  

The Food P r o d u c t i v i t y  and N u t r i t i o n  Lmprovement P ro j ec t  t a r g e t e d  t h r e e  
c rops ,  maize, beans,  and sorghum, f o r  i nc r ea sed  product ion.  Maize is t h e  
most important  food c rop  i n  Guatemala. Beans a r e  t h e  p r i n c i p a l  source  of 
p r o t e i n  f o r  most of the r u r a l  (and urban) poor. Sorghum was i nc luded  
because i t  is an important  crop i n  t he  Eas te rn  a r e a  and can be used i n  many 
of the  same ways t h a t  maizc is used. - 
111. PROJECT IMPACT 

To completely  s epa race  t h e  impact of the  Food P r o d u c t i v i t y  and Nutr i -  
t i o n  Improvement P r o j e c t  from t h e  impact of o t h e r  AID a s s i s t a n c e  is an 
imposs ib le  t ask .  Even s e p a r a t i n g  A I D  a s s i s t a n c e  from t h a t  provided by t h e  
Rocke fe l l e r  Foundation and t he  Inter-American Developmmt Bank is d i f f i -  
c u l t .  The t h r e e  donors worked t oge the r  e x c e p t i o n a l l y  well i n  de s ign ing  and 
implementing the new approach t o  a g r i c u l t u r a l  r e sea rch  and i n  f i n a n c i n g  
d i f f e r e n t  a s p e c t s  of a u n i t a r y  e f f o r t .  

A new seed d e l i v e r y  system, f o r  example, was an i n t e g r a l  p a r t  of t h e  
o r i g i n a l  A I D  p r o j e c t  des ign .  When t h e  Inter-American Development Bank (IDB) 
expressed an i n t e r e s t  i n  suppo r t i ng  t h i s  p a r t  of the  p r o j e c t ,  A I D  r e t a i n e d  
cont ingency p lans  u n t i l  t h e  IDB commitment was f i rm.  I D B  provided a loan  
f o r  f a c i l i t i e s  and a g r a n t  f o r  t e c h n i c a l  a s s i s t a n c e  t o  enable  t he  c r e a t i o n  
of t h i s  new seed d e l i v e r y  system. The team's e v a l u a t i o n  of t h i s  new system 
is inc luded  because the merchandizing of improved seeds is an i n t e g r a l  p a r t  
of t he  impact of t he  A I D  p r o j e c t .  

A. Impact on Crop Produc t ion  

1. The Seed Del ivery  System 

Before ICTA was c r e a t e d ,  t h e  merchandising of seeds was under s t a t e  
c o n t r o l .  With the development of ICTA, t h e  Government of Guatemala modif ied 
its seed r e g u l a t i o n s  and procedures  t o  encourage t h e  development of a 
p r i v a t e l y  c o n t r o l l e d  seed i n d u s t r y .  Under the  new system, ICTA works w i t h  
i n t e r n a t i o n a l  r e sea rch  c e n t e r s  t o  develop and test improved germ plasm. New 



v a r i e t i e s  a r e  r e l e a s e d  t o  p r i v a t e  g rowers  who m u l t i p l y  them f o r  t h e  
f i r s t - g e n e r a t i o n  u n d e r  ICTA s u p e r v i s i o n  t o  m a i n t a i n  b o t h  g e n e t i c  p u r i t y  and 
f reedom from weed c o n t a m i n a t i o n .  ICTA p r o v i d e s  i t s  p r o c e s s i n g  and s t o r a g e  
f a c i l i t i e s  t o  t h e  c o m e r c i a l  g r o w e r s  f o r  a  f e e ,  and t h e  s e e d  i s  l a b e l e d  "ICTA 
c e r t i f i e d . "  ICTA n e v e r  t a k e s  ownersh ip ;  g rowers  a r e  r e s p o n s i b l e  f o r  
merchand i s ing .  A f t e r  ICTA r e l e a s e  o f  t h e  s e e d ,  no p u b l i c  agency  h a s  a u t h o r i t y  
t o  r e g u l a t e  t h e  s e e d  i n d u s t r y  o r  m a i n t a i n  q u a l i t y  s a f e g u a r d s .  

The e v a l u a t i o n  team found t h i s  s y s t e m  t o  be working w e l l  a t  t h e  p r e s e n t  
t i m e ,  a l t h o u g h  t h e  a b s e n c e  of  r e g u l a t i o n  may l e a d  t o  problems a t  a l a t e r  
d a t e .  Commercial s e e d  g rowers  s e l l  f i r s t - g e n e r a t i o n  s e e d  a s  "ICTA certified." 
Second-genera t ion  s e e d  i s  now be ing  s o l d  u n d e r  brand names t h a t  a s s o c i a t e  i t  
w i t h  ICTA, s u g g e s t i n g  t h a t  t h e  p u b l i c  h a s  c o n f i d e n c e  i n  ICTA. 

A c a l c u l a t i o n  based on d a t a  p rov ided  by ICTA i n d i c a t e s  t h a t  s e e d  deve loped  
by ICTA was w o r t h  a t  l e a s t  $10 m i l l i o n  t o  Guatemalan a g r i c u l t u r e  i n  1979,  
compared t o  t h e  ICTA budget  of  $4 m i l l i o n .  T h i s  c a l c u l a t i o n  p e r t a i n s  o n l y  t o  
t h a t  p a r t  o f  t h e  ICTA g e n e t i c  m a t e r i a l  which f lowed t h r o u g h  t h e  ICTA s e e d  
sys tem.  Seed s a l e s  c o n s i d e r a b l y  d e c r e a s e  t h e  Guatemalan f o r e i g n  exchange 
l e v e l s  p r e v l o u s l y  s p e n t  on  s e e d  i m p o r t .  The d a t a  and  c a l c u l a t i o n s  a r e  shown 
i n  Appendix C .  F i e l d  d a t a  g a t h e r e d  from t h e  c o a s t a l  a r e a  i n d i c a t e  t h a t  95 
p c x c e n t  of  t h e  f a n n e r s  now u s e  ICTA-developed v a r i e t i e s ,  compared w i t h  less 
t h a n  50 p e r c e n t  i n  1975  u s i n g  improved v a r i e t i e s .  

2. G e n e t i c  I m ~ r o v e m e n t  and I n c r e a s e d  Y i e l d s  

The A I D  e v a l u a t i o n  team found t h a t  t h e  p r o j e c t ' s  i n v e s t m e n t  i n  p l a n t  
b r e e d i n g  and  improved s e e d  h a s  r e s u l t e d  i n  i n c r e a s e d  y i e l d s  o f  b o t h  maize  and  
beans .  A l l  f a r m e r s  v i s i t e d  spoke  of t h e  i n c r e a s e d  y i e l d s  t h e y  a t t r i b u t e d  t o  
ICTA t e c h n o l o g i e s .  

Using ICTA d a t a  on  i n c r e a s e d  y i e l d s  r e s u l t i n g  from t h e  p r o d u c t i o n  of  
ICTA-developed s e e d ,  t h e  e v a l u a t i o n  team c a l c u l a t e s  t h a t  improved s e e d  f o r  
ma ize  a l o n e  was wor th  more t h a n  $7 m i l l i o n  t o  Guatemala a g r i c u l t u r e  i n  1979. 

S i n c e  t h e r e  i s  a  s t r o n g  i t ~ t e r a c t i o n  between t h e  g e n e t i c s  of  t h e  ma ize  
p l a n t  and t h e  e c o l o g y  o f  a n  a r e a ,  ICTA h a s  been working w i t h  a number of  
d i f f e r e n t  v a r i e t i e s  t o  accommodate t h e  ex t reme  v a r i a t i o n s  of  t h e  Guatemalan 
c l i m a t e .  Most of t h e  p r o d u c t i v i t y  g a i n  t h u s  f a r  have  come from lowland 
maize .  I n  t h e  h i g h l a n d s ,  no s i n g l e  improved v a r i e t y  h a s  been found t o  p roduce  
g r e a t e r  y i e l d s  t h a n  n a t i v e  v a r i e t i e s  o v e r  a  ve ry  b road  a r e a .  However, a  new 
v a r i e t y  -- Guatean Xela -- a p p e a r s  p romis ing  because  i t  m a t u r e s  t h r e e  weeks 
e a r l i e r  t h a n  some of  t h e  n a t i v e  m a t e r i a l .  S i n c e  ma ize  c a n  b a r e l y  ma tu re  i n  
t h e  11-month growing s e a s o n  of t h e  h i g h l a n d s ,  t h e  e a r l i e r  m a t u r i t y  o f  t h i s  new 
v a r i e t y  c o u l d  be a n  i m p o r t a n t  c o n t r i b u t i o n  i n  f a r m i n g  o p e r a t i o n s .  

It i s  u n l i k e l y  t h a t  Guatemalan ma ize  w i l l  have much i m p a c t  on  o t h e r  
c o u n t r i e s  because  maize  i s  a h i g h l y  s i t e - s p e c i f i c  c r o p .  However, t h e  methods 

b e i n g  used f o r  maize  improvement by ICTA, i n  c c l l a b o r a t i o n  w i t h  CIMMYT, a r e  
based on  open  p o l l i n a t i o n ,  and v a r i e t i e s  w i t h i n  Guatemala  c a n  be e x p e c t e d  t o  
improve s t e a d i l y  o v e r  t i m e ,  e v e n  w i t h o u t  t h e  r e l e a s e  of  new v a r i e t i e s .  



Fur the rmore ,  t h e  impact of CCTk maize seed is expec ted  t o  i n c r e a s e  
through i n c r e a s e s  i n  t h e  number of seed  p roducer s  and t h e  amount of seed 
produced.  ICTA's g o a l  is t o  produce 3.8 m i l l i o n  pounds of seed maize i n  
1980 and 6 m i l l i o n  pounds per  y e a r  by 1985. In 1978,  ICTA was !)reducing 
l e s s  than 1.8 m i l l i o n  pounds of seed maize. 

With beans ,  t h e  e v a l u a t i o n  team found t h e  Lrnpact of t h e  p r o j e c t ' s  i n -  
ves tment  t o  be most pronounced i n  t h e  a i e a  of d i s e a s e .  Using CCTA d a t a  on 
i n c r e a s e d  y i e l d s  r e s u l t i n g  from t h e  p r o d u c t i o n  of ICTA-developed s e e d ,  i m -  
proved bean seed a v a i l a b l e  was e s t i m a t e d  t o  be worth o n l y  $32,000 t o  
Guatenalan  a g r i c u l t u r e  i n  1979. 

However, i n  t h e  lowlands ,  a s  i n  o t h e r  p a r t s  of t h e  wor ld ,  beans  have 
been plagued by t h e  Golden i.losaic, a  d e v a s t a t i n g  d i s e a s e  c a r r i e d  by t h e  
w h i t e  f l y .  A Colombian v a r i e t y  of bean ,  S u c h i t a n ,  was i n t r o d u c e d  i n t o  
Guatemala and approved f o r  m u l t i p l i c a t i o n  i n  1977. In  1979, enough seed was 
produced t o  p l a n t  abou t  1 ,700 a c r e s  i n  1980. Th i s  new v a r i e t y  shows cons id -  
e r a b l e  promise.  In ICTA on-farm t e s t s ,  S u c h i t a n ,  under s e v e r e  a t t a c k  by 
Golden i4osnic v i r u s  and wi thou t  t r e a t m e n t  had y i e l d s  about  e q u a l  t o  t h e  b e s t  
of Guatemala ' s  v a r i e t i e s  which idere grown under an i d e a l  and c o s t l y  d i s e a s e -  
c o n t r o l  program. Three  v a r i e t i e s  w i t h  a  h i g h e r  l e v e l  of t o l e r a n c e  than  
S u c h i t a n  t o  Golden Mosaic were r e l e a s e d  i n  1980 and may r e p r e s e n t  a g e n e t i c  
b reak th rough .  

The e v a l u a t i o n  team was unab le  t o  a s s e s s  t h e  p r o j e c t ' s  i nves tmen t  i n  
sorghum. S ince  no new sorghum m a t e r i a l  passed through t h e  CCTA s e e d  sys tem 
i n  1978,  d a t a  were c o t  a v a i l a b l e  t o  c a l c u l a t e  i n c r e a s e d  y i e l d s .  P r i o r  t o  
1975, w i t h  A I D  a s s i s t a n c e ,  CCTA had produced some improved sorghum and 
d i s t  r ihu te r l  eno~ igh  seed t o  pl31ir 1,50O . I I - I . ~ ? S .  'The impact of t h i s  e a r l i e r  
~ S S  is  tarli:c N.?S riot ev.11 ~ ~ a t e d .  

In 1980,  however,  ICTA r e l e d s e d  f o u r  new v a r i e t i e s  o f  sorghum t h a t  a p p e a r  
t o  be markedly  s u p e r i o r .  They have been w i d e l y  t e s t e d  i n  ICTA farm t r i a l s  and 
ODServed by f a r m e r s  i n  25 f i e l d  days .  T h e i r  y i e l d s  i n  1 9 7 3  a v e r a g e d  300 
p e r c e n t  h i g h e r  t h a n  t r a d i t i o n a l  n a t i v e  v a r i e t i e s .  Common n a t i v e  v a r i e t i e s  
f l o w e r  i n  165-110 days .  ICTA has  deve loped  m a t e r i a l s  t h a t  f l o w e r  i n  135  
d a y s .  These new v a r i e t i e s  c o u l d  e n a b l e  sorghum t o  be produced i n  a r e a s  i n  
which t h e  r a i n y  s e a s o n  i s  t o o  s h o r t  f o r  any  of  t h e  n a t i v e  v a r i e t i e s .  

One of t h e  new v a r i e t i e s  has a gene t h a t  i n c r e a s e s  t h e  p h o t o s y r t h e t  L C  
e f f i c i e n c y  of t h e  c r o p  s o  t h a t  some h i g h - y i e l d i n g  t e m p e r a t e  zone sorghum 
v a r i e t i e s  y i e l d  e q u a l l y  well i n  t h e  s h o r t e r  days  of t h e  t r o p i c s .  Another 
v a r i e t y  has a  caok ing  q u a l i t y  t h a t  is a lmos t  e q u a l  t o  t h a t  of maize ,  both  i n  
home cooking and i n  commercial p r o d u c t s .  S e v e r a l  companies have shown 
i n t e r e s t  i n  the  new sorghums f o r  use  i n  snack  and s p e c i a l t y  f o o d s ,  i n  baby 
f o o d s ,  and a s  an e x t e n d e r  of wheat f l o u r .  These  new v a r i e t i e s  show promise 
of having a  s i g n i f i c a n t  impact on sorghum produc t ion  i n  Guatemala and i n  
o t h e r  c o u n t r i e s  a l s o .  



3.  Improved Farmer-Accepted P r a c t i c e s  -- 
I n  a d d i t i o n  t o  d e v e l o p i n g  and recommending improved s e e d ,  IC'CA d e v e l o p s  

and recommends o t h e r  f a rming  p r a c t i c e s  r e l a t e d  t o  i n c r e a s e d  y i e l d s .  These  
may i n c l u d e  recommended p l a n t i n g  d i s t a n c e s ,  seed  d e n s i t i e s ,  f e r t i l i z e r  ap- 
p l i c a t i o n s ,  and weed and i n s e c t  c o n t r o l .  S i n c e  recommended p r a c t i c e s  v a r y  
from r e g i o n  t o  r e g i o n ,  b o t h  i n  s u b s t a n c e  and i n  v a l u e  t o  t h e  f a r m e r ,  t h e  
e x t e n t  of a c c e p t a n c e  is d i f f i c u l t  t o  measure ,  and any r e l a t i o n s h i p  between 
a c c e p t a n c e  and i n c r e a s e d  y i e l d s  is i m p o s s i b l e  t o  i s o l a t e  from o t h e r  con- 
t r i b u t i n g  f a c t o r s .  

Within  each  r e g i o n ,  however, ICTA does  c a l c u l a t e  an Acceptance Index 
f o r  each recommendation. T h i s  i n d e x  r e p r e s e n t s  t h e  p e r c e n t a g e  of c o l l a -  
b o r a t o r s  c o n t i n u i n g  t o  use  a  recommended t echno logy  m u l t i p l i e d  by t h e  
pe rcen tage  of t h e i r  l and  on which they  a r e  u s i n g  it. F i f t y  h a s  been ? s t a b -  
l i s h e d  a s  t h e  Acceptance Index r e q u i r e d  b e f o r e  ICTA c o n s i d e r s  t h e  new tech-  
nology s a t i s f a c t o r y .  T h i s  is a  s t r i n g e n t  t e s t ;  a l l  f a rmers  cou ld  be u s i n g  
t h e  new techno logy  and t h e  Acceptance Index c o u l d  s t i l l  be less t h a n  50. 

The Acceptance Index was n o t  des igned  f o r  impact e v a l u a t i o n .  It 
r e c o r d s  a c c e p t a n c e  f o r  a  changing group of ICTA c o l l a b o r a t o r s .  Measurements 
a r e  taken on ly  d u r i n g  t h e  f i r s t  y e a r  a f t e r  c o l l a b o r a t o r s  have p a r t i c i p a t e d  
i n  an ICTA f i e l d  t e s t .  Thus,  no i n f e r e n c e s  can be drawn r e g a r d i n g  mass 
a c c e p t a n c e .  I n  s p i t e  of t h e s e  l i m i t a t i o n s ,  t h e  Acceptance Index o f f e r s  t h e  
o n l y  s t a t i s t i c a l  i n f o r m a t i o n  a v a i l a b l e  on t h e  "acceptance"  of ICTA t e c h n o l -  
ogy 

The e v a l u a t i o n  team examined t h e  1979 Acceptance I n d i c e s  f o r  maize i?ro- 
d u c t i o n  i n  two g e o g r a p h i c  r e g i o n s  of Guatemala--the Highlands  ( T o t o n i c a p a n )  
and t h e  Coast  Area (La Maquina). 4 d e t a i l e d  a n a l y s i s ,  r e p o r t e d  i n  Appendix 
D, r e v e a l s  t h a t  Acceptance  I n d i c e s  i n  both  a r e a s  were n o t i c e a b l y  i n c r e a s i n g  
w e r  t h e  f i v e - y e a r  p e r i o d  1975-1979. In  t h e  High lands ,  where s u b s i s t e n c e  
farming p redomina tes ,  two ou t  of f i v e  i n d i c e s  had reached 50 by 1979; i n  t h e  
C o a s t a l  Area, where small commercial  farms p redomina te ,  i n d i c e s  f o r  t h r e e  of 
t h e  f o u r  recommendations s u r p a s s e d  50 i n  b o t h  1978 and i n  1979. 

The Acceptance I n d i c e s  i n  t h e s e  two a r e a s  s u g g e s t  t h a t  i n c r e a s i n g  
numbers of f a r m e r s  who have c o l l a b o r a t e d  i n  f i e l d  t e s t i n g  of t e c h n o l o g i e s  
recommended by ICTA are a d o p t i n g  t h e s e  recommendations. I n t e r v i e w s  w i t h  
ICTA p e r s o n n e l  and w i t h  i n d i v i d u a l  f a r m e r s  s u p p o r t e d  t h i s  i m p r e s s i o n .  

Two s p e c i f i c  examples of ICTA1s impact  i n  improving farm p r a c t i c e s  came 
t o  t h e  a t t e n t i o n  of t h e  e v a l u a t i o n  team. I n  t h e  High lands ,  where f e r t i l i z e r  
is e s s e n t i a l  and c o s t l y ,  f a r m e r s  had been u s i n g  a f e r t i l i z e r  c o n t a i n i n g  
e q u a l  p a r t s  of n i t r o g e n  and phosphorus ,  even though the  needs  f o r  n i t r o g e n  
were much g r e a t e r .  Thus t o  app ly  adequa te  n i t r o g e n ,  i t  was n e c e s s a r y  t o  
was te  phosphate .  One fa rmer  v i s i t e d  by t h e  e v a l u a t i o n  team e s t i m a t e d  t h a t  
by u s i n g  ICTA technology--spacing,  rate of s e e d i n g ,  and n i t r o g e n  f e r t i l i z e r - -  
he had doubled p r o d u c t i o n  whi l e  r educ ing  f e r t i l i z e r  c o s t  by one-ha l f .  

I n  t h e  C o a s t a l  r e g i o n  (La Maquina),  ICTA f i e l d  t e s t s  r e v e a l e d  t h a t  t h e  
use  of f e r t i l i z e r  d i d  n o t  i n c r e a s e  y i e l d s  s i g n i f i c a n t l y .  These  f i n d i n g s  



were s h a r e d  wi th  BANDESA, whose Reg iona l  C r e d i t  O f f i c e  was a t  t h i s  time 
r e q u i r i n g  borrowers  t o  u s e  f e r t i l i z e r .  A s  a  r e s u l t ,  t h e  f e r t i l i z e r  r e q u i r e -  
ment was e l i m i n a t e d  by BANDESA, and money which had f o r m e r l y  been a l l o c a t e d  
f o r  

B. 

t h e  

f e r t i l i z e r  became- a v a i l a b l e  f o r  l o a n s  t o  more f a r m e r s  

Impact on ICTA a s  an I n s t i t u t i o n  

The e v a l u a t i o n  team b e l i e v e s  t h a t  one of t h e  most impor tan t  outcomes of 
A I D  p r o j e c t  was the  development of ICTA a s  a new i n s t i t u t i o n  s u p p o r t i n g  

an  i n n o v a t i v e  sys tem f o r  c o n d u c t i n g  a g r i c u l t u r a l  r e s e a r c h .  A I D  p rov ided  
a s s i s t a n c e  d u r i n g  a p e r i o d  when ICTA was d e f i n i n g  and e l a b o r a t i n g  i ts  r o l e  
and s t a b i l i z i n g  i t s  program and p rocedures .  Th i s  a s s i s t a n c e  bo th  f a c i l i -  
t a t e d  and h a s t e n e d  t h e  s t r e n g t h e n i n g  of t h e  newly e s t a b l i s h e d  i n s t i t u t e .  

1. Improved Q u a l i f i c a t i o n s  of -- S t a f  f  

The s t r e n g t h e n i n g  of ICTA's i n s t i t u t i o n a l  c a p a c i t y  is r e f l e c t e d  i n  t h e  
improved q u a l i f i c a t i o n s  of ICTA s t a f f .  In  1970, when t h e  a g r i c u l t u r a l  
r e s e a r c h  sys tem was b e i n g  a s s e s s e d ,  50 t e c h n i c i a n s  were r e s p o n s i b l e  f o r  
a g r i c u l t u r a l  r e s e a r c h  th roughou t  Guatemala.  Most were p e r i t o s  agronomos, 
h i g h  s c h o o l  g r a d u a t e s  w i t h  some a g r i c u l t u r a l  t r a d e  s c h o o l  p r e p a r a t i o n .  Only 
38 p e r c e n t  had B.S., M.S., o r  Ph.D. d e g r e e s .  

By 1976,  when t h e  Food P r o d u c t i v i t y  and N u t r i t i o n  Improvement P r o j e c t  
was approved ,  ICTA s t a f f  had i n c r e a s e d  t o  145 t e c h n i c i a n s ,  65 p e r c e n t  of 
whom had ca rned  B.S., M.S., o r  Ph.D. degrees .  I n  1979,  76 p e r c e n t  of ICTA's 
159 t e c h n i c i a n s  had B.S. o r  h i g h e r  d e g r e e s .  Th i s  s t r e n g t h e n i n g  of ~ h e  
q u a l i f i c a t i o n s  of ICTA p e r s o n n e l  o c c u r r e d  i n  a l l  t e c h n i c a l  and s u p p o r t  u n i t s  
e x c e p t  t h e  socioeconomic  u n i t .  A d d i t i o n a l  i n f o r m a t i o n  on improved s t a f f i n g  
and o t h e r  i n s t i t u t i o n a l  development f a c t o r s  is p r e s e n t e d  i n  Appendix E. 

At a l l  l e v e l s  of t h e  ICTA sys tem,  t h e  e v a l u a t i o n  team was impressed  
w i t h  t h e  knowledge of ICTA p e r s o n n e l  and t h e i r  commitment t o  t h e  ICTA sys tem 
of a g r i c u l t u r a l  r e s e a r c h .  During v i s i t s  t o  30 f a r m s ,  a i l  ICTA p e r s o n n e l  
knew and unders tood  t h e  farm e n t e r p r i s e  and r e l a t e d  w e l l  w i t h  f a r m e r s  who 
were c o l l a b o r a t i n g  i n  r e s e a r c h .  

2. The Role of E x p a t r i a t e s  

ICTA program l e a d e r s  e x p r e s s e d  t h e  unanimous o p i n i o n  t h a t  e x p a t r i a t e  
a s s i s t a n c e  enab led  ICTA t o  b e n e f i t  q u i c k l y  from t h e  s c i e n t i f i c  work b e i n g  
done o u t s i d e  Guatemala. E x p a t r i a t e  p e r s o n n e l  were h i g h l y  q u a l i f i e d  and 
c l o s e l y  l i n k e d  w i t h  i n t e r n a t i o n a l  s u p p l i e s  of improved germ plasm. In  t h e  
o p i n i o n  of ICTA l e a d e r s ,  e x p a t r i a t e  a s s i s t a n c e  f a c i l i t a t e d  t h e  s c r e e n i n g  and 
t e s t i n g  of new v a r i e t i e s  and t h e  development of new recommended t e c h n o l o -  
g i e s .  

AID-supported e x p a t r i a t e s  f u n c t i o n e d  i n  both  management and t e c h n i c a l  
p o s i t i o n s .  With t h e i r  a s s i s t a n c e ,  ICTA con t inued  t o  deve lop  a s  an o r g a n i -  
z a t i o n ,  and r e s e a r c h  programs advanced w h i l e  Guatemalans were r e c e i v i n g  



advanced t r a i n i n g .  Under t h e  A I D  p r o j e c t ,  10 ICTA p r o f e s s i o n a l s  ( 1  Ph.D. 
c a n d i d a t e  and 9  M.S. c a n d i d a t e s )  were s e n t  t o  u n i v e r s i t i e s  i n  t h e  Uni ted  
S t a t e s  and o t h e r  c o u n t r i e s  f o r  advanced d e g r e e s .  They began r e t u r n i n g  t o  
ICTA i n  1979 and 1980 t o  r e p l a c e  e x p a t r i a t e s .  

3 .  I n c r e a s e d  Governmental S u p p o r t  ---- - 
One of t h e  b e s t  i n d i c a t o r s  r e f l e c t i n g  t h e  p o s i t i v e  r e s u l t s  o b t a i n e d  

from t h i s  p r o j e c t  was t h e  d r a m a t i c  i n c r e a s e  i n  f i n a n c i a l  a s s i s t a n c e  p rov ided  
t o  ICTA. During t h e  c o u r s e  of t h e  A I D  p r o j e c t  (1976-1980), t h e  government ' s  
budget  t o  ICTA more than doub led ,  from $ 2 . 3  m i l l i o n  t o  $4.7 m i l l i o n .  Such 
i n c r e a s e s  have r e s u l t e d  i n  t h e  improved c a p a c i t y  of t h e  t e c h n i c a l  and sup- 
p o r t  u n i t s  d e s c r i b e d  i n  Appendix E. I n  t h e  f u t u r e ,  however,  a d d i t i o n a l  
r e s o u r c e s  will be r e q u i r e d  t o  s u s t a i n  ICTA's p r e s e n t  sys tem and permit  i t s  
expans ion .  A d d i t i o n a l  numbers of h i g h l y  t r a i n e d  p r o f e . - - s i o n a l s  w i l l  be re- 
q u i r e d  o v e r  t h e  nex t  f i v e  y e a r s .  A t  p r e s e n t ,  t h e r e  i s  a  v e r y  h igh  a t t r i t i o n  
r a t e  among p e r s o n n e l  w i t h  advanced d e g r e e s ,  e s p e c i a l l y  among M.S. and Ph.D. 
t e c h n i c i a n s .  For example,  of t h e  seven  t e c h n i c i a n s  w i t h  M.S. d e g r e e s  i n  
1976, o n l y  f o u r  remain w i t h  ICTA. The o t h e r s  a r e  now employed by t h e  
p r i v a t e  seed  i n d u s t r y .  

With t h e  d e p a r t u r e  of e x p a t r i a t e  a d v i s o r s ,  h igh  a t t r i t i o n  r a t e s  among 
p e r s o n n e l  w i t h  advanced d e g r e e s  may make s u s t a i n i n g  and expand ing  t h e  p res -  
e n t  sys tem more d i f f i c u l t .  Higher  s a l a r y  l e v e l s  would p robab ly  reduce  t h e  
a t t r i t i o n  r a t e ,  but: ICTA h a s  n o t  been s u c c e s s f u l  i n  e E f o r t s  t o  o b t a i n  from 
t h e  government t h e  a u t h o r i t y  t o  r e v i s e  i ts s a l a r y  s c h e d u l e s  and t h e  re-  
s o u r c e s  t o  pay h i g h e r  s a l a r i e s .  The team b e l i e v e s  t h a t  ICTA1s h i g h  a t t r i -  
t i o n  r a t e s  among t r a i n e d  p e r s o n n e l  a r e  a  s e r i o u s  m a t t e r  and c o u l d  t h r e a t e n  
ICTA's f u t u r e .  

One c l o s i n g  n o t e  conce rns  t h e  need f o r  more e f f e c t i v e  working r e l a t i o n -  
s h i p s  between ICTA and t h e  e x t e n s i o n  o r g a n i z a t i o n ,  IIIGESA. The q u a s i -  
e x t e n s i o n  a c t i v i t i e s  c a r r i e d  o u t  by ICTA have r e s u l t e d  i n  some confus ion  
about  the  r e s p e c t i v e  r o l e s  of t h e  two o r g a n i z a t i o n s .  Team i n t e r v i e w s  sug-  
g e s t  t h a t  p e r s o n n e l  i n  DIGESA, RANDESA, and t h e  M i n i s t r y  of A g r i c u l t u r e ' s  
S e c t o r a l  P l a n n i n g  O f f i c e  do n o t  f u l l y  a p p r e c i a t e  t h e  d i f f e r e n c e  between 
ICTA's t e c h n i q u e s  of i n f o r m a l  d i f f u s i o n  and DIGESA1s r e s p o n s i b i l i t y  f o r  
fo rmal  d i s s e m i n a t i o n  of recommended new t e c h n o l o g i e s .  Most e x t e n s i o n  a g e n t s  
i n t e r v i e w e d  l acked  knowledge of t h e  f u n c t i o n i n g  of t h e  ICTA sys tem and were 
u n f a m i l i a r  w i t h  s p e c i f i c  ICTA recommendations o r  t h e i r  b e n e f i t s .  

Recent  developments  s u g g e s t  t h a t  t h i s  problem is b e i n g  a d d r e s s e d .  The 
c r e d i t  management r e s p o n s i b i l i t i e s  of DIGESA a g e n t s  have been e l i m i n a t e d ,  
making e x t e n s i o n  work t h e i r  p r i n c i p a l  f i e l d  r e s p o n s i b i l i t y .  ICTA has d c v e l -  
oped a comprehensive  program t o  t r a i n  DIGESA p e r s o n n e l  i n  a l l  a s p e c t s  of t h e  
ICTA techno logy  development sys tem.  The new ICTA D i r e c t o r ,  who was t h e  
former  DIGESA Deputy D i r e c t o r ,  is l i k e l y  t o  encourage  g r e a t e r  c o o p e r a t i o n  
between ICTA and DIGESA. Thus, i t  seems l i k e l y  t h a t  new p a t t e r n s  of r e l a -  
t i o n s h i p  between ICTA and DIGESA w i l l  e v e n t u a l l y  be worked o u t .  



I V *  CONCLUSIONS AND LESSONS LEARNED 

A. Conc lus ions  

ICTA s e r v e s  a s  a  p i o n e e r  among a g r i c u l t u r a l  r e s e a r c h  i n s t i t u t i o n s .  I t  was 
one of t h e  f i r s t  n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u t i o n s  w i t h i n  t h e  
d e v e l o p i n g  wor ld  t o  o r g a n i z e  a n  i n n o v a t i v e  methodology f o r  t h e  g e n e r a t i o n  of 
t echno logy  a p p r o p r i a t e  t o  s m a l l  farm c o n d i t i o n s .  The methodology deve loped  
f i t s  w i t h i n  t h e  broad framework of  f a rming  s y s t e m s  r e s e a r c h .  The e v a l u a t i o n  
team c o n c l u d e s  t h a t  w i t h i n  a  r e l a t i v e l y  s h o r t  t i m e  p e r i o d ,  s i g n i f i c a n t  
i n s t i t u t i o n a l ,  o p e r a t i o n a l ,  and r e s e a r c h  accompl ishments  have been produced.  

Under t h e  ICTA s y s t e m ,  s i g n i f i c a n t l y  improved s e e d  v a r i e t i e s  and  c u l t u r a l  
p r a c t i c e s  a c c e p t a b l e  t o  t h e  s m a l l  f a r m e r  were  deve loped  f o r  ma ize ,  b e a n s ,  and 
sorghum. Farmer a w a r e n e s s  o f  t h e  i m p o r t a n c e  of improved s e e d  h a s  been s o  
developed t h a t  a  t h r i v i n g  s e e d  i n d u s t r y  h a s  deve loped  a l m o s t  c o m p l e t e l y  w i t h i n  
t h e  p r i v a t e  s e c t o r .  The e s t i m a t e d  v a l u e  o b t a i n e d  from t h e  i n c r e a s e d  
p r o d u c t i o n  c a l c u l a t e d  from "ICTA c e r t i f i e d "  s e e d  i s  more t h a n  2.5 t i m e s  t h a t  
of t h e  t o t a l  ICTA budge t ,  and r e p r e s e n t s  a  c o n s i d e r a b l e  f o r e i g n  exchange 
s a v i n g s  of f u n d s  h e r e t o f o r e  s p e n t  o n  impor ted  s e e d .  Compared w i t h  t h e  
pre-ICTA 1970-1972 a v e r a g e s  f o r  maize ,  a l l  ICTA c o l l a b o r a t o r s  r e c o r d  y i e l d  
f i g u r e s  a t  l e a s t  d o u b l e  e a r l i e r  a v e r a g e s .  

However, t h e  n a t u r e  of t h e  ICTA methodology d i r e c t e d  toward p roduc ing  
fa rmer -accep ted  t echno logy  caused  c o n f u s i o n  between t h e  r o l e s  o f  r e s e a r c h  and 
e x t e n s i o n .  The ICTA a p p r o a c h  r e q u i r e s  t h e  f o r m u l a t i o n  of  new r e l a t i o n s h i p s  
between r e s e a r c h  and e x t e n s i o n  s u b s t a n t i a l l y  d i f f e r e n t  from t h e  p a s t .  The 
same t y p e  of i n n o v a t i v e  t h i n k i n g  needed t o  d e v e l o p  t h e  ICTA methodology must 
he done f o r  DIGESA, t h e  e x t e n s i o n  s e r v i c e .  

Around t h e  wor ld ,  ICTA h a s  come t o  r e p r e s e n t  a  new a p p r o a c h  f o r  
a g r i c u l t u r a l  r e s e a r c h  w i t h  a g r i c u l t u r a l  p l a n n e r s  and r e s e a r c h e r s  s t u d y i n g  ICTA 
as a model f o r  p o s s i b l e  r e p l i c a t i o n .  A s t r u c t u r e  s i m i l a r  t o  ICTA's i s  b e i n g  
proposed i n  Honduras.  The U.S. U n i v e r s i t y  Consor t ium f o r  I n t e r n a t i o n a l  
Development i s  s e n d i n g  32 L a t i n  American r e s e a r c h e r s  t o  ICTA t o  o b s e r v e  t h e  
sys tem.  C o r n e l l  U n i v e r s i t y  h a s  s e l e c t e d  ICTA f o r  a c a s e  s t u d y  model f o r  a  
f a rming  sys tem r e s e a r c h  p u b l i c a t i o n .  

Lessons  Learned - 
The e v a l u a t i o n  team summarizes t h e  l e s s o n s  l e a r n e d  from ICTA a s  f o l l o w s :  

1. "Farming sys tem r e s e a r c h "  h a s  been a l m o s t  r o m a n t i c i z e d  by some 
s t u d e n t s  of a g r i c u l t u r a l  r e s e a r c h .  T h i s  e v a l u a t i o n  s e r v e s  a s  o n e  o f  t h e  
f i r s t  s t u d i e s  t o  b r i n g  h a r d  d a t a  t o  t h i s  new t o p i c .  The ICTA a p p r o a c h  t o  
t echno logy  development  d e m o n s t r a t e s  c l e a r l y  t h e  p o s i t i v e  b e n e f i t s  d e r i v e d  
from t h i s  u n c o n v e n t i o n a l  approach  f o r  g e n e r a t i n g  a c c e p t a b l e  s m a l l  f a r m e r  

t e c h n o l o g i e s  and  p r a c t i c e s .  



2 .  The ICTA p r o j e c t  d e m o n s t r a t e s  t h e  i m p o r t a n t  r o l e  of USAID i n  working 
c o o p e r a t i v e l y  w i t h  c o u n t r i e s  o v e r  a  long  p e l i o d .  During t h e  f i v e  y e a r  
pre-ICTA p e r i o d ,  A I D  worked w i t h  t h e  Government of  Guatemala i n  p l a n n i n g  
and implement ing t h e  r e o r g a n i z a t i o n  of  t h e  p u b l i c  a g r i c u l t u r a l  s e c t o r .  
A I D ' s  e a r l y  and s u s t a i n e d  involvement  i n  t h e  development  of  ICTA he lped  
a s s u r e  t h a t  a s s i s t a n c e  was b o t h  t i m e l y  and a p p r o p r i a t e .  Many of t h e  
i m p o r t a n t  i n t e r a c t i o n s  t o o k  p l a c e  o u t s i d e  of any  s p e c i f i c  p r o j e c t  c o n t e x t  
i n  exchanges  between t h e  r e s i d e n t  USAID M l s s i o n ,  AID/Washington t e c h n i c a l  
s t a f f ,  and Guatemalan c o u n t e r p a r t s .  

3 .  T h i s  p r o j e c t  d e m o n s t r a t e s  t h e  p o t e n t i a l  t h a t  A I D  has  f o r  h e l p i n g  
d e v e l o p  and s t r e n g t h e n  n a t i o n a l  a g r i c u l t u r a l  i n s t i t u t i o n s .  While 
a s s i s t i n g  i n  Lhe d e s i g n  phase  o f  ICTA, A I D  was a b l e  t o  c a l l  on  U.S. 
r e s e a r c h  e x p e r i e n c e ,  i t s  e a r l i e r  i n s t i t u t i o n a l  development  work i n  
Guatemala,  and t h e  v a r i e d  e x p e r i e n c e s  of t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  
r e s e a r c h  c e n t e r s  of wbich i t  i s  t h e  l a r g e s t  s u p p o r t e r .  C o l l a b o r a t i o n  w i t h  
o t h e r  d o n o r s  s u c h  a s  t h e  In ter -American Development Bank and t h e  
R o c k e f e l l e r  Founda t ion  were a l s o  i m p o r t a n t .  A I D ' s  c a p a b i l i t y  f o r  
e f f e c t i v e l y  u t i l i z i n g  t h e  r e s o u r c e s  of  o t h e r  d o n o r s  t o  augment t h e  work of  
n a t i o n a l - l e v e l  programs i s  w e l l  i l l u s t r a t e d  by t h e  ICTA e x p e r i e n c e .  

4. T h i s  p r o j e c t  d e m o n s t r a t e s  t h e  impor tance  o f  i n v e s t i n g  s i m u l t a n e o u s l y  
i n  human, i n s t i t u t i o n a l ,  and t e c h n o l o g i c a l  r e s o k r c e s  and t h e  c o m p a r a t i v e  
a d v a n t a g e  A I D  h a s  i n  i n s t i t u t i o n a l  development  work. One of t h e  most 
i m p o r t a n t  outcomes of t h e  p r o j e c t  was t h e  development  of  ICTA a s  a n  
i n s t i t u t i o n  s u p p o r t i n g  a n  i n n o v a t i v e  sys tem a p p r o p r i a t e  t o  s m a l l  f a r m e r  
needs .  The p r o j e c t  p rov ided  a s s i s t a n c e  d u r i n g  a  p e r i o d  when ICTA was 
d e f i n i n g  i t s  r o l e  and s t a b i l i z i n g  i t s  prqgram and  p r o c e d u r e s .  With 
e x p a t r i a t e  a s s i s t a n c e ,  ICTA was a b l e  t o  d e v e l o p  a n  o r g a n i z a t i o n  and 
advance  i t s  r e s e a r c h  programs w h i l e  Guatemalans  were r e c e i v i n g  advanced 
t r a i n i n g .  

5. The ICTA e x p e r i e n c e  shows a need i n  i n s t i t u t i o n - b u i l d i n g  p r o j e c t s  t o  
d e v e l o p  l i n k a g e s  t h a t  p r o v i d e  t h e  r e s o u r c e s  and a u t h o r i t y  t h a t  t h e  
i n s t i t u t i o n  n e e d s  t o  c o n t i n u e .  T h i s  component,  i f  n e g l e c t e d ,  t h r e a t e n s  
t h e  s u c c e s s  of t h e  e n t i r e  e n t e r p r i s e .  

6. ICTA's l i n k s  t o  i n t e r n a t i o n a l  a g r l c u l t u r a l  r e s e a r c h  c e n t e r s  and t o  
U-So  c e n t e r s  of t e c h n o l o g y  e x p e r t i s e  were  h i g h l y  p r o d u c t i v e .  T e c h n o l o g i e s  
and c o n c e p t s  from t h e s e  c e n t e r s  were a p p l i e d  i n  Guatemala ,  and t h r o u g h  
t h e s e  same c e n t e r s  t h e  Gautemalan e x p e r i e n c e  i s  coming t o  t h e  a t t e n t i o n  of  
o t h e r  c o u n t r i e s  a round  t h e  wor ld .  Both A I D  a s  a n  Agency and i t s  M i s s i o n s  
w i t h i n  e a c h  c o u n t r y  s h o u l d  be aware  of t h e  c a p a b i l i t i e s  of  r e s e a r c h  
c e n t e r s  and c o n s i d e r  ways t o  make of  t h e s e  r e s o u r c e s  i n  f u t u r e  r e s e a r c h  
and development e f f o r t s .  

7 .  Responding t o  t h e  m u l t i p l e - c r o p p i n g  s y s t e m s  employed on  most s m a l l  
farm e n t e r p r i s e s ,  t h e  TCTA p r o j e c t  documents t h e  i m p o r t a n t  r o l e  
i n t e r d i s c i p l i n a r y  t e c h n o l o g i c a l  and s o c i o l o g i c a l  c o o r d i n a t i o n  p l a y s  w i t h i n  
s m a l l  f a r m e r  a g r i c u l t u r a l  r e s e a r c h  p r o j e c t s .  

8. The h i g h  a t t r i t i o n  r a t e  of  ICTA's advanced d e g r e e  s c i e n t i s t s  i s  a  

c o n c e r n  t o  many d e v e l o p i n g  c o u n t r y  r e s e a r c h  i n s t i t u t e s .  The p r e s e n t  



government s a l a r y  s t r u c t u r e  h a s  no r e a d y  means o f  a d d r e s s i n g  t h i s  
problem. Given t h e  p roven  macroeconomic b e n e f i t s  ICTA p r o v i d e s  t o  
Gua temala ' s  p redominan t ly  a g r i c u l t u r a l  s o c i e t y ,  s p e c i a l  f i n a n c i a l  
i n c e n t i v e  a r r a n g e m e n t s  t o  r e t a i n  t h i s  needed s c i e n t i f i c  e x p e r t i s e  s h o u l d  
be c o n s i d e r e d .  

9. The p r o j e c t  d e m o n s t r a t e s  t h a t  t o  a s s u r e  s m a l l  f a r m e r  p a r t i c i p a t i o n  i n  
t h e  development  p r o c e s s ,  s p e c i a l  programs need t o  be  deve loped  and 
i n f o r m a t i o n  f e e d b a c k  s y s t e m s  employed t o  t e s t  t e c h n o l o g y  r e s u l t s .  When 
s u c h  s y s t e m s  a r e  i n  p l a c e ,  t h e  ICTA e x p e r i e n c e  shows t h a t  s m a l l  f a r m e r s  
w i l l  assess t h e  merits o f  t h e  t e c h n o l o g y  and  g r a d u a l l y  a d o p t  i t .  

10. T h i s  p r o j e c t  d e m o n s t r a t e s  t h e  e s s e n t i a l  need f o r  f l e x i b i l i t y  i n  t h e  
i m p l e m e n t a t i o n  of  a  p r o j e c t .  The p r o j e c t  a s  d e s i g n e d  o n  p a p e r  b o r e  l i t t l e  
r e semblance  t o  t h e  implemented p r o j e c t ,  which was f l e x i b l e  enough t o  
r e o r i e n t  r e s o u r c e s  t o  changed c i r c u m s t a n c e s  and  p r i o r i t i e s  i n  a  way t h a t  
produced e f f e c t i v e  r e s u l t s .  



APPENDIX A 

EVALUATION METHODOLOGY 

During a  three-week per iod i n  May 1980, t he  eva lua t ion  team v i s i t e d  t he  
A I D  Mission i n  Guatemala Ci ty  and t h r e e  regions i n  which ICTA was working. 
The team l e a d e r  was f a m i l i a r  with t he  background and development of the  
p r o j e c t .  A second team member, an a g r i c u l t u r a l  development o f f i c e r ,  had no 
previous d i r e c t  experience with ICTA o r  t he  p ro j ec t .  Marc Antonio Martinez,  
of ICTAts socioeconomic s e c t i o n ,  e sco r t ed  t he  team t o  each of the  t h r e e  
regions.  

The reg ions  chosen f o r  eva lua t ion  were the  f i r s t  t h r e e  i n  which ICTA 
had worked. These regions--La Maquina on the  c o a s t ,  Quetzal tenango i n  t h e  
h igh lands ,  and E l  Or ien te  i n  t he  dry i n t e r i o r - - d i f f e r  markedly i n  geograph- 
i c a l  c h a r a c t e r i s t i c s  and have had the  l onges t  pos s ib l e  exper ience  wi th  ICTA 
a s  a new organiza t ion .  

The team v i s i t e d  t he  Product ion Centers  i n  each reg ion ,  spending ap- 
proximately t~ days a t  each loca t ion .  Meetings were held with t he  r eg iona l  
d i r e c t o r s  of ICTA, DIGESA, and BANDESA, with ICTA product ion team l e a d e r s ,  
commodity team personnel ,  e x p a t r i a t e  a d v i s e r s ,  and with ICTA f i e l d  person- 
n e l .  A l l  e x p a t r i a t e  a d v i s e r s  a d  about ha l f  of a l l  ICTA f i e l d  personnel  
were interviewed.  I n  each reg ion ,  s e v e r a l  DIGESA and BANDESA f i e l d  per- 
sonne l  were a l s o  i n t e rv i eved .  

Meetings wi th  i n d i v i d u a l s  were g e n e r a l l y  held on the  f i r s t  day a t  each 
Production Center.  On the  second day, team members d i spe r sed  f o r  v i s i t s  t o  
ICTAt s on-f arm re sea rch  and t e s t i n g  s i t e s .  Working s e p a r a t e l y ,  team members 
interviewed on a random b a s i s  a  t o t a l  of 30 farmers  who were c o l l a b o r a t i n g  
with ICTA and farmers  l i v i n g  i n  t he  same a r e a  t o  determine knowledge and 
acceptance of ICTA technology. Addi t iona l  time was spent  i n  Guatemala C i t y  
consu l t i ng  with A I D  Mission s t a f f  and reviewing the  d a t a  c o l l e c t e d .  



APPENDIX B 

ICTA APPROACH TO TECHNOLOGY UEVELOPMENT - --.--a --- 

d 
'Pa. 

I. I n t r o d u c t i o n  

ICTA was one of t h e  f i r s t  n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u t i o n s  
t o  develop a methodology and s t r u c t u r e  f o r  g e n e r a t i n g  technology a p p r o p r i a t e  
t o  t h e  a g r o - e c o l o g i c a l  , agro-economical  , and s o c i a l  c o n d i t i o n s  of che s m a l l  
farmer .  The methodo log ica l  sys tem has  been a c c l a i ~ n e d  t o  be one of t h e  b e s t  
of i t s  type.* The purpose  of t h i s  appendix  is  t o  d e s c r i b e  one of t h e  more 
r e l e v a n t  though l e a s t  measurable  of t h e  ICTA p r o j e c t  " impacts"  : t h e  d e v e l -  
opment of a t echno logy  development sys tem responsiv,-: t o  t h e  needs of t h e  
s m a l l  f a rmer .  

11. T r a d i t i o n a l  Approach t o  Technology Developrnent/Transf e r  

Over t h e  y e a r s  t h e  g e n e r a t i o n  and t r a n s f e r  of a g r i c u l t u r a l  t echno logy  
has t r a d i t i o n a l l y  been conducted from a dichotomous i n s t i t u t i o n a l  s t r u c -  
t u r e .  The s c i e n t i f i c  r e s e a r c h e r  a s s i g n e d  t o  a c e n t r a l  r e s e a r c h  s t a t i o n  has  
developed "recommendations" f o r  t h e  e x t e n s i o n  agen t  t o  d i s s e m i n a t e  t o  t h e  
a w a i t i n g  farmer. An i l l u s t r a t i o n  of t h i s  top-down, u n i d i r e c t i o n a l  t ech-  
nology flow is d e p i c t e d  below. 

Char t  B-1. T r a d i r i l m a l  Model f o r  Technology Development 

Technology G e n e r a t i o n  

C e n t r a l  S t a t i o n  
Research 

* Michigan S t a t e  U n i v e r s i t y ' s  D. D. Harps tead wro te ,  "ICTA's o b j e c t i v e s  a r e  
aimed a t  g e n e r a t i n g  t echno logy  and p r o v i d i n g  a s s i s t a n c e  i n  i n c r e a s i n g  t h e  
p roduc t ion  income and g e n e r a l  w e l f a r e  of t h e  small s c a l e  farmer of Guatemala. 
I n  t h i s  t a s k ,  ICTA1s p h i l o s o p h i e s ,  approaches ,  and p rocedures  a r e  unsurpassed  
i n  t h e  deve lop ing  world.  " 



Though i n  c e r t a i n  c o u n t r i e s  t h i s  model has worked, p a r t i c u l a r l y  f o r  t he  
well-endowed farmer ,  t he  smal l  farmer  has not been a  s i g n i f i c a n t  b e n e f i c i a r y  
of new technology. Un ive r sa l l y ,  r e sea rch  s t a t i o n  y i e l d s  were double and 
t r i p l e  those  of the  smal l  farms. The accounts  of green r evo lu t i on  technol-  
ogy adopt ion  have demonstrated t h a t  new technology was not  n e u t r a l  i n  s c a l e .  
The t r a d i t i o n a l  approach seldom accounted f o r  the  c o n s t r a i n t s  of t he  smal l  
farmer .  Consequently,  t o  a s s u r e  smal l  farmer adopt ion ,  technology more 
a p p r o p r i a t e  t o  the  problems and r e sou rce s  of t h a t  group must be developed. 

fo l lowing  comments dea l  wi th  the  reasons why t r a d i t i o n a l  approaches have 
always provided broadly accepted technology f o r  t h e  smal l  producer.  

Research 

The " b i o l o g i c a l  a r c h i t e c t "  has conducted r e sea rch  work under c o n t r o l l e d  
and optimum cond i t i ons .  Seldom were farmer cond i t i ons  used a s  t h e  
r e f e r ence  point  f o r  g e n e r a t i n g  technology. The s c i e n t i s t  usua l ly  was 
unaware of the  myriad of c o n s t r a i n t s  a f f e c t i n g  t he  smal l  farmer and 
tended t o  view farmers  a s  a  humogenous l o t .  The complex f a c t o r s  
r e l a t e d  t o  r i s k  ave r s ion ,  c l i m a t e ,  s o i l ,  o f f  -f arm employment oppor- 
t u n i t i e s ,  family l abo r  c o n s t r a i n t s ,  and l o c a l  c u l t u r a l  p r a c t i c e s  were 
seldom s tud i ed .  

Research was not d i r e c t e d  t o  t h e  s p e c i f i c  problems of the  smal l  farmer 
but r a t h e r  t o  i n c r e a s i n g  y i e l d  per land u n i t .  P r o f i t a b i l i t y  improve- 
ment, r a t h e r  than s t r ict  y i e l d  maximization which u sua l l y  r e q u i r e s  more 
c a p i t a l  i n t e n s i v e  technology,  is a  p r i n c i p a l  f a c t o r  f o r  smal l  farmer  
new technology acceptance.  

Research recommendations were u sua l l y  s i t e  s p e c i f i c  t o  the  s t a t i o n  and 
had l i t t l e  r e l a t i o n  t o  s o i l  and c l ima te  v a r i a t i o n s  on a wide geographic  
a r e a  and p a r t i c u l a r l y  t o  t h e  advz t s e  cond i t i ons  of t he  upland smal l  
farmer .  

Seldom were s o c i a l  s c i e n c e  s k i l l s  included w i th in  t h e  r e sea rch  s t a f f .  

Seldom were followup farmer eva lua t i ons  conducted. 

Extension 

Since r e sea rche r s  d id  not  develop t h e i r  f i nd ings  based on farmer  needs 
and r e a l i t i e s ,  the e x t e n s i o n i s t s '  confidence i n  the  new recommendations 
was low. The e x t e n s i o n i s t s ,  consequent ly ,  were c o n t i n u a l l y  i n  a  s t a t e  
of confusion o r  misunders tanding both i n  t h e i r  work wi th  t he  u s e r  and 
i n  t h e  gene ra t i on  of new technology. 

The " b e t t e r  educated" r e sea rche r  was o f t en  viewed by the e x t e n s i o n i s t s  
a s  being too s o p h i s t i c a t e d  i n  approach. This  impression was compounded 
through the r e sea rche r s '  d i s t a n c e  from farm r e a l i t i e s .  

The t r a d i t i o n a l  system assumed ready farmer acceptance i f  the  exten-  
s i o n i s t  could only "persuade" the  smal l  farmer.  The system d id  n o t  



cons ider  t h a t  o the r  suppor t ing  s e r v i c e s  ( f o r  example, c r e d i t  or  mar- 
k e t i n g )  along with p r o f i t a b l e  p r i c e  r e l a t i o n s h i p s  had t o  be made 
a v a i l a b l e  i f  new technology was t o  be adopted. 

111. Res t ruc tur ing  t h e  Agricultural Sec tor  

I n  t h e  l a t e  1960s t he  government undertook a  major assessment of r u r a l  
Guatemala. Among the  many f i n d i n g s ,  it  was observed t h a t  food product ion 
was not keeping pace with l o c a l  demand and t h a t  t he  income l e v e l s  of r u r a l  
r e s i d e n t s  were dec l in ing .  To r ed re s s  t h i s  s i t u a t i o n ,  t he  1971-1975 Rural  
Development Plan i d e n t i f i e d  t he  small farmers  a s  t he  focus f o r  a  po l i cy  t o  
i n c r e a s e  employment and income l e v e l s .  Basic  g r a i n s  product ion ,  t he  t r a d i -  
t i o n a l  crops of t he  smal l  farmer,  was t o  be emphasized. D i v e r s i f i c a t i o n ,  
where f e a s i b l e ,  i n t o  more remunerative crops was a l s o  encouraged. 

To he lp  f a c i l i t a t e  t h i s  impetus toward economic development cen te red  on 
the  smal l  farmer,  a  major r eo rgan iza t ion  of the  pub l i c  a g r i c u l t u r e  s e c t o r  
was undertaken. (See Chart B-2.) The Minis t ry  of Agr i cu l tu re  was 
r e s t r u c t u r e d  t o  p e r ~ l t  t he  Min i s t e r  t o  be the  p r i n c i p a l  coo rd ina to r  
( " r e c t o r " )  of t he  a g r i c u l t u r e  s e c t o r .  A s e r i e s  of new support  agenc ies  
(most of which would be autonomous) d i r e c t e d  t o  technology development 
(ICTA) , extens ion  (DIGESA) , c r e d i t  (BANDESA) , marketing (INDECA) , and 
f o r e s t r y  (INAFLOR) were e s t a b l i s h e d .  ICTA's r e s p o s i b i l i t y  was t o  "develop 
technology and promote its use  f o r  t h e  wel l  being of t he  popula t ion .  " It 
was not t o  concern i t s e l f  with s c i ence ,  but t o  have a technology 
"promotable" f o r  t he  r u r a l  t r a d i t i o n a i  s e c t o r .  In  e f f e c t ,  ICTA was charged 
with br idg ing  the  gap between technology genera t ion  and t r a n s f e r  and farmer 
acceptance.  Extension r e s p o n s i b i l i t i e s  were de lega ted  t o  DIGESA. Guatemala 
was d iv ided  i n t o  reg ions  a ~ d  a r eg iona l  coord ina t ion  of s e r v i c e s  was 
i n s t i t u t e d .  

I V .  ICTA Ornanizat ion 

The ICTA c h a r t e r  provided it wi th  a  c e r t a i n  a d m i n i s t r a t i v e  f l e x i b i l i t y  
regarding a d m i n i s t r a t i o n ,  purchasing,  s a l a r y  l e v e l s ,  h i r i n g ,  c o n t r a c t i n g ,  
and program budget. E x p a t r i a t e  a d v i s o r s  were given power t o  func t ion  
temporar i ly  i n  a  managerial  c apac i ty  i n  va r ious  l i n e  p o s i t i o n s .  In  
a d d i t  i o n ,  t h e  c h a r t e r  provided encouragement t o  take  f u l l  advantage of t he  
work being done at  t he  i n t e r n a t i o n a l  a g r i c u l t u r a l  c en t e r s  and f o r e i g n  uni- 
v e r s i t i e s . *  

*In t h i s  regard  t h e  team observed t h e  c l o s e  t i e s  wi th  CIAT, CIMMYT, CIP, and 
Texas A 6 M Un ive r s i t y ,  and the  p o s i t i v e  b e n e f i t s  t o  the  i n s t i t u t i o n s  through 

h t h i s  arrangement. The i n t e r n a t i o n a l  c e n t e r s  need s t r o n g  n a t i o n a l  c e n t e r s  which 
6 

7- can do a d a p t i v e  tests and screening .  





O r g a u i z a t i o n a l l y ,  t h e  LCTA s t r u c t u r e  was s i u p l i t i e d  through t h e  c r e d t i o n  
of t h r e e  u n i t s ,  a n  A d m i n i s t r a t i v e  and F i n a n c i a l  S e r v i c e  U n i t ,  d Program U n i t ,  
and A T e c h n i c a l  U n i t  f o r  P r o d u c t i o n .  The T e c h n i c a l  U n i t  f o r  P r o d u c t i o n  was 
t h e  u n i t  of most i n t e r e s t  t o  t h i s  s t u d y .  W i t h i n  t h i s  u n i t  a  commodity program 
f o c u s  was i n t e g r a t e d  w i t h  across- the-board  soc ioeconomic ,  t echno logy  
v a l i d a t i o n ,  s o i l  management, and t r a i n i n g  s u p p o r t  f u n c t i o n s  a l o n g  w i t h  t h e  
t e c h n i c a l  s e r v i c e s  g r o u p s  f o r  e x p e r i m e n t a t i o n ,  s e e d  p r o c e s s i n g  p l a n t s ,  s o i l s  
l a b o r a t o r y  a n a l y s i s ,  and p u b l i c a t i o n s  s e r v i c e s .  Commodity, s u p p o r t ,  and 
s e r v i c e  g roups  were c o o r d i n a t e d  a t  t h e  n a t i o n a l  l e v e l .  A l l  s u p p o r t  o f f i c e s  
were d i r e c t e d  e i t h e r  by e x p a t r i a t e  s c i e n t i s t s  o r  Guatemalans ,  most of  whom had 
a t  l e a s t  a n  M.S. d e g r e e .  T h i s  u n i t  p rov ided  o r i e n t a t i o n  and t e c h n i c a l  s u p p o r t  
t o  tld r e g i o n a l  l e v e l s .  

At tlle r e g i o n a l  Leve l ,  c o n t r o l l e d  r e s e a r c h  a c t i v i t i e s  were conducted  a t  
a  " p r o d u c t i o n  c e n t e r "  whose a c t i v i t i e s  were c l o s e l y  Linked w i t h  farm prob- 
lems and farm t r i a l s .  Although t h e  ICTA sys tem r e q u i r e d  d e c e n t r a l i z a t i o n  of 
a u t h o r i t y ,  it a l s o  r e q u i r e d  a n a t i o n a l  l e v e l  t e c h n i c a l  s u p p o r t  c a p a c i t y .  
The r e g i o n a l  d i r e c t o r  was r e s p o n s i b l e  f o r  c o o r d i n a t i n g  a  team t h a t  i n c l u d e d  
r e p r e s e n t a t i v e s  from t h e  n a t i o n a l  l e v e l  commodity program and from Lhe t e c h -  
no logy  v a l i d a t i o n  group.  These  team members were r e s p o n s i b l e  f o r  r e g i o n a l  
r e s e a r c h  and d a t a  c o l l e c t i o n ,  a n a l y s i s ,  and r e p o r t  p r e p a r a t i o n ,  r e s p e c t i v e l y .  

V. I C T A  System ------ 

I C T A  h a s  deve loped  a  sys tem d i r e c t e d  towdrd r e d u c i n g  t h e  n e g a t i v e  a s p e c t s  
of t r a d i t i o n a l  a g r i c u l t u r a l  r e s e a r c h .  An e f f o r t  was made t o  b r i d g e  t h e  g a p  
between t echno logy  g e n e r a t i o n  and t r a n s f e r  by e s t a b l i s h i n g  a  c l o s e r  l i n k a g e  
w i t h  t h e  f a r m e r .  The ICTA sys tem e s t a b l i s h e s  r e s e a r c h  p r i o r i t i e s  based on  
f a r m e r  n e e d s ,  c o n d u c t s  most of  i t s  t e s t i n g  a t  t h e  farm l e v e l ,  and c o n d u c t s  
f i e l d  s t u d i e s  t o  d e t e r m i n e  f a r m e r s '  c o s t s  and a c c e p t a n c e  a s s o c i a t e d  w i t h  e a c h  
recommendation. The p r o c e s s  o f  s c r e e n i n g  t e c h n o l o g y  t h r o u g h  c o l l a b o r a t i n g  
f a r m e r s  p roduces  a  s e r i e s  of recommendations p roven  t o  be b o t h  a c c e p t a b l e  and 
p r o f i t a b l e  f o r  t h e  s m a l l  f a r m e r .  

The s e r i e s  of i n t e r r e l a t e d  e v e n t s  developed t o  i n s t i t u t i o n a l i z e  f a rmer /  
r e s e a r c h  c o l l a b o r a t i o n  a r e  s k e t c h e d  i n  Char t  B-3. I n  p r a c t i c e ,  t h i s  wheel  
d e p i c t i o n  of t h e  ICTA is a  never-ending continuum of a c t i v i t i e s .  The emphasis  
is on u n d e r s t a n d i n g  t h e  f a r m e r ' s  sys tem and ICTA i n t e r a c t i n g  wi th  t h i s  sys tem.  
A d i s c u s s i o n  of t h e s e  v a r i o u s  a c t i v i t i e s  i n  s e q u e n t i a l  o r d e r  i s  p r e s e n t e d  i n  
t h e  f o l l o w i n g  s e c t i o n .  

A. Reconnaisance--Socioeco~~omic Survey -- - 
Research p l a n s  a r e  n o t  e s t a b l i s h e d  a t  n a t i o n a l  h e a d q u a r t e r s  b u t  a r e  

developed r e g i o n a l l y .  In  d e v e l o p i n g  t h e s e  p l a n s ,  f  a rmers '  needs and 
p r a r t i c e s  and t h e  t e c h n o l o g i e s  a v a i l a b l e  a r e  t aken  i n t o  c o r ~ s i d e r a t i o n .  



Chart B-4. The ICTA Process 
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P r i o r  t o  the  p r epa ra t i on  of t he  p l an ,  a reconnaissance s t udy  is con- 
ducted by a m u l t i d i s c i p l i n a r y  team. F i r s t ,  a l l  a v a i l a b l e  d a t a  r e l a t i n g  t o  
c l ima te ,  product ion a c t i v i t i e s ,  s o i l ,  popula t ion ,  and o the r  r e l e v a n t  f a c t o r s  
a r e  obtained.  Then, s e v e r a l  teams c o n s i s t i n g  of one a g r i c u l t u r a l  a c i e n t i s  t 
and one s o c i a l  s c i e n t i s t  a r e  formed. During a two-week pe r iod ,  t he se  teams 
v i s i t  a s  many farmers  a s  p o s s i b l e ,  examining t r a d i t i o n a l  p r a c t i c e s  employed, 
land tenure  r e l a t i o n s h i p s ,  cropping a c t i v i t i e s ,  y i e l d  p a t t e r n s ,  t he  a v a i l -  
a b i l i t y  of l a b o r ,  and many o the r  f a c t o r s .  A t  t h e  end of each day of farm 
v i s i t s ,  the  r e s u l t s  a r e  reviewed and team members r o t a t e .  Af te r  two weeks, 
a l l  r e s u l t s  a r e  j o i n t l y  analyzed and a r e p o r t  de sc r ib ing  t he  
economic cond i t i ons  is prepared.  This  r epo r t  s e rves  a s  the  b a s i s  f o r  
i d e n t i f y i n g  problems and developing a r e sea rch  plan. 

In  subsequent yea r s ,  the  r epo r t  is r ev i s ed  a s  ICTA personnel  work 
c l o s e l y  wi th  farmers  and o b t a i n  a d d i t i o n a l  da ta .  

Product ion Centers--Controlled Experimentat ion - 
An annual  r e g i o n a l  r e sea rch  plan is prepared j o i n t l y  by r e g i o n a l  pro- 

duc t ion  teams and n a t i o n a l  ccsmodity program personnel .  The plan is pre- 
pared with  r e sea rch  p r i o r i t i e s  d i r e c t e d  toward immediate o r  i n t e r m e d i a t e  
a p p l i c a t i o n  t o  t he  p r o b l e m  i d e n t i f i e d .  Some c o n t r o l l e d  r e sea rch  t a k e s  
p l ace  a t  t he  r e g i o n a l  p roduc t ion  c e n t e r .  According t o  a l l  t h e  r e sea rche r s  
consu l t ed ,  such c o n t r o l l e d  r e sea rch  cannot be bypassed. Nonexploratory 
r e sea rch  d i r e c t e d  f o r  immediate a p p l i c a t i o n ,  such a s  eva lua t i on  of germ 
plasm provided from an i n t e r n a t i o n a l  c e n t e r ,  is conducted. A t  t h i s  l e v e l ,  
commodity program s c i e n t i s t s  conduct t h e i r  research.  Germ plasm and o t h e r  
technology which passes  t he  product ion c e n t e r  sc reen ing  move t o  on-farm 
exper imenta t ion ,  and even some of t he  o r i g i n a l  sc reen ing  is being done on 
the  farm. 

C. On-Farm Cont ro l led  Exper+-mentat ion 

To provide a t e c h n i c a l  f i e l d  eva lua t i on  of the  more promising pro- 
duc t ion  c e n t e r  f i n d i n g s  and t o  a s s e s s  fa rmers '  i n t e r e s t ,  c o n t r o l l e d  exper- 
imenta t ion  is  conducted on farms. ICTA b e l i e v e s  t h a t  the  s c i e n t i f i c  work 
must be c o n t r o l l e d  and eva lua ted  by s c i e n t i s t s  who have become know- 
l edgeab l e  of farmer p r a c t i c e s .  In  t h e  30 p l o t s  v i s i t e d ,  none of t h e  farmers  
had more than f i v e  manzauas of farm land.  A member of the  technology v a l i -  
d a t i o n  u n i t  conducts t he se  t e s t s .  ICTA s u p p l i e s  t h e  necessary  i n p u t s  and 
t e c h n i c a l  supe rv i s ion ,  whi le  t he  farmer  is encouraged t o  c o l l a b o r a t e .  The 
c o l l a b o r a t o r  r e c e i v e s  t h e  ha rves t .  The new technology is always compared 
with the  t r a d i t i o n a l  p r a c t i c e s  a s  a c o n t r o l .  The research  work is  conducted 
with  exper imental  design SO t he  t e c h n i c i a n  can  p repa re  v a r i o u s  s t a t i s t i c a l  
ana lyses  of these  r e s u l t s  and makes comparisons with the  c o n t r o l  crop.  Re- 
s u l t s  of t he se  ana ly se s  a r e  used by ICTA f o r  planning subsequent a c t i v i t y .  
Only about 20 percen t  of ICTA's work is  done on the product ion c e n t e r .  Over 
t h e  l a s t  few yea r s ,  from 800 t o  1,000 fa rmers  per year  have p a r t i c i p a t e d  i n  
farm l e v e l  r e sea rch  and t e s t i n g .  



D. - Farmer's  Evaluation--On-Farm Tes t i ng  ----- 
Innova t ions  s u r v i v i n g  t he  ever-narrowing s c r een ing  process  must undergo 

a  f i n a l  t e s t  under the  f a rmer ' s  mul t ic ropping  cond i t i ons .  The purpose of 
t h i s  test is t o  observe how the new technology is  a c t u a l l y  adminis te red  by 
the farmer on a  smal l  por t ion  of h i s  land and t o  g e t  h i s  op in ions  a s  t o  
app rop r i a t enes s .  There is v i r t u a l l y  no ICTA c o n t r o l  i n  on-f arm t e s t i n g .  
Only t h a t  technology which ICTA be l i eves  is a  d e f i n i t e  improvement e n t e r s  
t h i s  phase. The c o l l a b o r a t i n g  farmer  is  expected t o  provide h i s  own 
i n p u t s ,  bu t  i f  t h e  p r e sc r ibed  i n p u t s  a r e  n o t  a v a i l a b l e ,  ICTA w i l l  " lend" them 
wi th  reimbursement provided a f t e r  h a r v e s t  market ing.  To avoid overwhelming 
farmers  with  too many recommendations, no more than t h r ee  new p r a c t i c e s  a r e  
t e s t e d  s imul taneous ly .  A s  i n  t he  farm exper imenta t ion ,  a comparison of t he  
ICTA technology with  t r a d i t i o n a l  technology is made. 

During both t he  farm exper imenta t ion  and farmer eva lua t i on  s t e p s ,  one 
technology v a l i d a t i o n  t e chn i c i an  is  requi red  t o  work with 10 c o l l a b o r a t o r s  
i n  the  maintenance of d a i l y  farm t r i a l  r e g i s t e r s .  Simple s h e e t s  a r e  used t o  
record both family and off-farm l abo r  requirements  (wage r a t e  f o r  both in -  
c luded ) ,  a p p r o p r i a t e  i npu t  a p p l i c a t i o n s  d a t a ,  c u l t u r a l  p r a c t i c e s  employed, 
and y i e ld  and income da t a .  Weekly, monthly, and c r o p p i ~ ~ g  cyc l e  ana ly se s  of 
t he se  d a t a  a r e  made us ing  s p e c i a l l y  designed programs w r i t t e n  f o r  handheld 
c a l c u l a t o r s .  Since 1975, when 40 c o l l a b o r a t o r s  were p a r t i c i p a t i n g  each  
y e a r ,  t he  number of r e g i s t e r s  maintained has more than doubled. Each r eg i s -  
t e r  is reviewed with  the c o l l a b o r a t o r .  In  each region v i s i t e d  some of t he  
farmer  c o l l a b o r a t o r s  had independent ly  i nco rpo ra t ed  t h i s  system o r  had 
developed a s i m i l a r  system t o  prepare  them f o r  b e t t e r  farm management 
dec i s ions .  

E. Acceptance Eva lua t ion  

With completion of the  farmer eva lua t i on  s t a g e ,  the  mos t important  
i s sue  now con f ron t ing  ICTA is  the de t e rmina t i on  of what recommendations t h e  
f anne r  w i l l  accep t  on h i s  own. Before t h e  formal  d i f f u s i o n  process  is i n i -  
t i a t e d  with  DIGESA and BANDESA, ICTA makes a de te rmina t ion  of technology 
acceptance by the  c o l l a b o r a t i n g  farmer.  During t h e  f i r s t  cropping c y c l e  
a f t e r  the fa rmer ' s  e v a l u a t i o n ,  the  c o l l a b o r a t i n g  farmer is v i s i t e d  by ICTA 
socioeconomic personne l  t o  determine t h e  degree  of farmer accep tance  and the  
ex t en t  of land devoted t o  the  recommendation. An Acceptance Index (AI) i s  
c a l c u l a t e d  t o  r e p r e s e n t  the  percentage of j o i n e r s  wi th in  a  region who a r e  
using a  new p r a c t i c e  m u l t i p l i e d  by t he  percen tage  of the land on which they 
used i t .  In  d i s c u s s i o n s  wi th  fa rmers ,  exp l ana t i ons  f o r  t he  r a t e  of accep t -  
ance a r e  recorded. I f  t he  A 1  f o r  a  p a r t i c u l a r  recommendation is above 50, a  
f a i r l y  s t r i c t  t e s t ,  i t  is considered ready f o r  DIGESA d i f f u s i o n .  I f  the  A 1  
is below 50, a d d i t i o n a l  t e s t i n g  is  r equ i r ed .  A 1  c l e a r l y  suppor t s  the  view 
t h a t  farmers  a r e  t h e  u l t i m a t e  e v a l u a t o r s  of technology. Appendix D reviews 
A 1  d a t a  ob ta ined  i n  two reg ions .  

In  concluding t h i s  d i s cus s ion  of t he  ICTA technology gene ra t i on  pro- 
c e s s ,  i t  is a p p r o p r i a t e  t o  observe t h a t  a l l  e x p a t r i a t e  r e sea rch  s c i e n t i s t s ,  
who were accustomed t o  working i n  convent iona l  systems, r e spec t  t h e  ICTA 
system and enjoy working i n  i t .  



Although t h e  ICTA sys tem g e n e r a t e s  t echno logy  w i t h  a  proven r e l e v a n c e  f o r  
s m a l l  farm s y s t e m s ,  a  Formal sys tem f o r  t echno logy  d i f f u s i o n  must be deve loped  
f o r  mass ive  s m a l l  f a r m e r  a p p l i c a t i o n .  ICTA1s i n t e r a c t i o n  w i t h  t h e  f a r m e r ,  
p a r t i c u l a r l y  t h r o u g h  t h e  p e r i o d i c  f i e l d  d a y s ,  p r o v i d e s  f o r  a n  i n f o r m a l  
t e c h n o l o g y  d i f f u s i o n  sys tem.  Through t h e  ICTA s y s t e m ,  i t  i s  e s t i m a t e d  t h a t  
20 ,000 f a r m e r s  have been exposed t o  t h e  new techno logy .  However, t h e r e  h a s  
been some c o n f u s i o n  r e g a r d i n g  t h e  r o l e s  of ICTA and DIGESA. The ICTA s y s t e m  
i s  n o t  a n  e x t e n s i o n  program b u t  d o e s  use  some e x t e n s i o n  t e c h n i q u e s  i n  i t s  
r e s e a r c h  me thodo logy  . 

The impact of t h e  LCTA sys tem w i l l  be l i m i t e d  u n t i l  an improved 
t e c h n o l o g y  d i f f u s i o n  sys tem f o r  t h e  s m a l l  f a rmer  h a s  been developed.  The 
team is l e f t  w i t h  an uneasy dilemma. The i n s t i t u t i o n a l i z a t i o n  of an  innova-  
t i v e  t echno logy  development sys tem g e n e r a t i n g  a p p r o p r i a t e  t echno logy  has  n o t  
been maximized because  of t h e  absence  of a s i m i l a r  sys tem f o r  t e c h n o l o g y  
d i f f u s i o n .  Our i m p r e s s i o n s  from e x t e n s i v e  f i e l d  s e s s i o n s  w i t h  DIGESA and 
BANDESA "change a g e n t s "  were t h a t  a l t h o u g h  t h e r e  were some t r u l y  d e d i c a t e d  
a g e n t s ,  d e f i c i e n c i e s  remained.  For example,  most e x t e n s i o n  a g e n t s  d i d  n o t  
p o s s e s s  much knowledge of (1) t h e  economic b e n e f i t s  d e r i v e d  from new t e c h -  
no logy  a p p l i c a t i o n ,  ( 2 )  how t h e  ICTA techno logy  development system func-  
t i o n e d ,  o r  ( 3 )  s p e c i f i c  ICTA recommendations.  

A comprehensive sys tem c a p a b l e  of d i f f u s i n g  t h e  ICTA recommendations is 
needed.  T h i s  same o b s e r v a t i o n  has  been r e p o r t e d  i n  a l l  a n n u a l  p r o j e c t  e v a l -  
u a t  i o n s .  

I n  t h i s  r e g a r d ,  we d i d  o b s e r v e  a few p o s i t i v e  s i g n s  i n d i c a t i n g  t h a t  t h e  
government was t r y i n g  t o  a d d r e s s  t h i s  problem. For example,  t h e  Q u e t z a l t e -  
nango Regional  A g r i c u l t u r e  S e c t o r  C o o r d i n a t i o n  U n i t ,  CORDECA, had j u s t  in -  
s t i t u t i o n a l i z e d  a  c o o r d i n a t i o n  of s e r v i c e  program e x e r c i s e s  based on 
p a r t i c i p a t i n g  agency p r i o r i t i e s .  ICTA and DIGESA had s e l e c t e d  t echno logy  
t r a n s f e r  as t h e  p r i o r i t y  t o p i c ,  as had o t h e r  a g e n c i e s .  S p e c i f i c  a c t i v i t i e s  
s u p p o r t i v e  of t h i s  p r i o r i t y ,  which i n c l u d e d  monthly p r o g r e s s  e v a l u a t i o n ,  
were be ing  developed.  Othe r  examples of an improved t echno logy  t r a n s f e r  
p r o c e s s  i n c l u d e :  ( I )  g r e a t e r  ICTAIDIGESA c o o r d i n a t i o n  based on t h e  r e c e n t  
naming of t h e  p r e v i o u s  OIGESA Deputy D i r e c t o r  as t h e  new ICTA D i r e c t o r ;  ( 2 )  
t h e  d e c i s i o n  t o  remove DIGESA from i t s  p r i o r  BANDESA c r e d i t  management 
r e s p o n s i b i l i t i e s ,  t hus  making e x t e n s i o n  work DIGESA1s p r i n c i p a l  f i e l d  
r e s p o n s i b i l i t y ;  and ( 3 )  t h e  comprehensive  t r a i n i n g  program ICTA had 
developed f o r  t r a i n i n g  DIGESA p e r s o n n e l  on a l l  a s p e c t s  of t h e  ICTA 
t e c h n o l o g y  development sys tem.  



APPENDIX C 

THE ROLE OF IMPROVED SEED 

Improved seed o f f e r s  s e v e r a l  advantages i n  technology. It is a  package 
of improved technology ( g e n e t i c  technology)  t h a t  is r e l a t i v e l y  easy t o  
d e l i v e r  because farmers  a r e  always looking fo r  improved seed. Furthermore,  
i t  is easy f o r  farmers  t o  make t h e i r  own test of t h i s  innova t ion  and t o  
adopt i t  without  changing any o t h e r  farming p r a c t i c e s .  Improved seed can 
o f t e n  provide a  p r o f i t  i n c e n t i v e  t o  change o the r  farming p r a c t i c e s  and thus  
may become the  f i r s t  i n  a  s e r i e s  of innova t ions .  Once i n t roduced ,  improved 
seed tends t o  p e r s i s t .  Farmers can save t h e i r  own seed and can s e l l  i t  t o  
o the r s .  Given the widespread importance of c rops ,  even smal l  improvements 
make b ig  d i f f e r e n c e s  when app l i ed  t o  t o t a l  acreage. Seed is a l s o  r e l a t i v e l y  
easy t o  merchandise. Growers, p roces so r s ,  and merchants can sell  seed f o r  
t h e i r  own p r o f i t ,  minimizing t h e  need f o r  investments of p u b l i c  resources .  

ICTA is e x p l o i t i n g  a l l  of t he se  advantages.  With t he  he lp  of t h e  
i n t e r n a t i o n a l  r e sea rch  c e n t e r s ,  i t  i s  developing and t e s t i n g  improved germ 
plasm. For some commodities the  improvement seems dramatic .  Through i t s  
s t y l e  of on-farm t e s t i n g ,  farmers  can observe t he  new seed and sometimes 
s t a r t  its d i f f u s i o n  even before  ICTA is s a t i s f i e d  with  i t s  t e s t i n g .  The 
eva lua t i on  team v i s i t e d  four  farmers  who were using an improved v a r i e t y  of 
beans t h a t  they had seen i n  a l o c a l  on-farm t e s t .  They had Sought t he  seed 
from the  farmer before  i t s  o f f i c i a l  r e l e a s e  by ICTA. 

ICTA works with  s e v e r a l  commodities--wheat, r i c e ,  sesame, maize, beans,  
and sorghum--but t h e  USAID c o n t r a c t  addressed only t h e  l a s t  t h r e e ,  providing 
about f i v e  years  of a s s i s t a n c e  i n  each. In  a l l  t h r e e  ca se s ,  t he  a s s i s t a n c e  
was suppl ied  under c o n t r a c t  by i n t e r n a t i o n a l  e n t i t i e s  wi th  bo th  e x p e r t i s e  
and a  worldwide c o l l e c t i o n  of germ plasm. CIMMYT provided two maize 
breeders ,  CIAT provided two bean b reede r s ,  and Texas A 6 M Un ive r s i t y  pro- 
vided a  sorghum breeder .  (ICTA a l s o  worked with  CIMMYT on wheat and wi th  
CIAT on r i c e  us ing  I R R I  g e n e t i c  m a t e r i a l ,  but t he se  were not under t he  USAID 
c o n t r a c t . )  

Af t e r  developing and t e s t i n g  , ZCTA r e l e a s e s  improved v a r i e t i e s  of seed 
t o  p r i v a t e  growers who mu l t i p ly  them under ICTA supe rv i s ion  t o  maintain  bo th  
g e n e t i c  p u r i t y  and freedom from weed con taminat  ion. ZCTA provides  proces- 
s i n g  and s t o r a g e  f a c i l i t i e s  t o  the  commercial growers f o r  a  f e e ,  and t h e  
f i r s t  gene ra t i on  seed is r e l ea sed  wi th  t he  l a b e l  "ICTA c e r t i f i e d .  " Second 
genera t ion  seed is now being so ld  under brand names t h a t  a s s o c i a t e  i t  wi th  
ICTA, sugges t i ng  t h a t  the  p u b l i c  has  confidence i n  ICTA seed. 

Using ICTA d a t a  on th2 supe rv i s ed  product ion of "ICTA c e r t i f i e d "  s e e d ,  
t h e  eva lua t i on  team at tempted t o  e s t i m a t e  i ts  impact on Guatemalan a g r i c u l -  
t u r e .  Tables C-1, C-2, and C-3 p re sen t  d a t a  f o r  f i v e  crops.  Since on ly  
maize and beans were supported by A I D  p r o j e c t  funds,  t he  fo l lowing  d i s -  
cussion of the  t a b l e s  focuses  on t he se  two  crops.  

Table C-1 d e s c r i b e s  the  e s t ima ted  amount of "ICTA c e r t i f i e d "  seed 
a v a i l a b l e  from growers i n  1978. Twenty-three growers produced maize s eed ,  
us ing  583 manzanas of l and ,  whi le  only two growers produced bean s eed ,  us ing  





Table  C-2. Est imated Increased  Product ion of Five Crops Resu l t i ng  From Product ion of "ICTA C e r t i f i e d "  Seed, 1978* 

Crop Est imated Amount of Seed Needed Est imated Farm Increased  Est imated Inc rease  
"ETA C e r t i f i e d "  For P l a n t i n g  Areas P l an t ed  Yield**** i n  Crop Product ion  

Seed Avai lab le  cwt/mz*** mz cwtlmz cw t 
cWt ** 

Maize 17,490 

Beans 255 

Rice  9,000 

Wheat 1,505 

Sesame 540 

* Not a l l  of t he  seed developed by ICTA is included i n  these  c a l c u l a t i o n s ,  because some companies and a s s o c i a t i o n s  
produce seed  o u t s i d e  t h e  ICTA system. 

** cwt = hundredweight 

*** mz = m n z a n a  = 0.7 h e c t a r e s  = approximately 1.5 acres. 

**** Increased  y i e l d s  ob ta ined  over  t r a d i t i o n a l  unimproved v a r i e t i e s .  

Source: ICTA. C a l c u l a t i o n s  made by t h e  au thors .  



Table C-3. Estimated Value of Increased Production Result ing From Production of "ICTA Cer t i f i ed"  Seed, 1978" 

Crop Estimated Increase  in  
Crop Production 

cwt** 

P r i c e  Estimated Value of 
$/cwt*** Increased Production 

$ 

Maize 

Beans 

Rice 

Wheat 

Sesame 

To ta l  10,271,280 

* Not a l l  of the  seed developed by ICTA is included i n  these  c a l c u l a t i o n s ,  because some companies and 
as soc ia t ions  produce seed ou t s ide  the  ICTA system. 

** cwt = hundredweight 

*** The Guatemalan que tza l  is equal  t o  one d o l l a r .  P r i ce  used is quoted from ICTA b u l l e t i n s .  

Source: ICTA. Calcula t ions  made by the authors .  



17 manzanas of l a n d .  By m u l t i p l y i n g  average  seed p roduc t ion  per  manzana by 
t h e  a r e a  devoted t-o seed p r o d u c t i o n ,  t h e  e s t i m a t e d  amount of "ICTA c e r t i -  
f i ed"  seed a v a i l a b l e  can be ca lcu la ted- -an  e s t i m a t e d  17,490 hundredweight of  
a a i z e  and an e s t i m a t e d  255 hundredweight of beans. 

Using t h e s e  e s t i m a t e s ,  Tab le  C-2 deve lops  e s t i m a t e s  of i n c r e a s e d  pro- 
d u c t i o n  r e s u l t i n g  from t h i s  seed .  E s t i m a t e s  of farm a r e a s  p l a n t e d  a r e  
d e r i v e d  from estimates of t h e  amount of s e e d  a v a i l a b l e  and i n f o r m a t i o n  on 
amount of seed needed f o r  p l a n t i n g  one manzana. Then, u s i n g  d a t a  on i n -  
c reased  y i e l d s  o b t a i n e d  from "ICTA c e r t i f i e d "  s e e d ,  i n c r e a s e d  c rop  produc- 
t i o n  is estimated--more than  1 m i l l i o n  hundredweight of maize and 1,600 
hundredweight of beans.  

Tab le  C-3 e s t i m a t e s  t h e  v a l u e  of t h i s  i n c r e a s e  i n  c rop  p r o d u c t i o n ,  
us ing  p r i c e s  quoted i n  ICTA b u l l e t i n s .  For maize, the  v a l u e  is e s t i m a t e d  t o  
be more than  $7 m i l l i o n ;  f o r  beans ,  t h e  v a l u e  is e s t i m a t e d  t o  be approx i -  
ma te ly  $32,000. For a l l  f i v e  c r o p s  p r e s e n t e d ,  t h e  t o t a l  v a l u e  of i n c r e a s e d  
p roduc t ion  13 e s t i m a t e d  t o  be more t h a n  $10 m i l l i o n .  

Cons ide r ing  t h a t  t h e  t o t a l  ICTA budget i n  1979 was o n l y  $4 m i l l i o n ,  
t h i s  e s t i m a t e d  impact on Guatemalan a g r i c u l t u r e  is indeed i m p r e s s i v e .  I n  
one r e s p e c t ,  t h e  e s t i m a t e  may o v e r s t a t e  t h e  case .  The f i g u r e s  m e d  t o  
r e p r e s e n t  i n c r e a s e d  y i e l d  r e f e r  t o  i n c r e a s e s  o b t a i n e d  o v e r  t h e  t r a d i t i o n a l ,  
unimprov ld seed .  Perhaps  n o t  a l l  of t h e  "ICTA c e r t i f i e d "  s e e d  is r e p l a c i n g  
t h a t  q u a l i t y  of seed.  N e v e r t h e l e s s ,  t o  some e x t e n t  t h e  c a l c u l a t e d  v a l u e  is 
underes t ima ted  because  i t  does n o t  i n c l u d e  e i t h e r  ICTA g e n e t i c  material t h a t  
i s  produced i n d e p e n d e n t l y  o r  second g e n e r a t i o n  ICTA seed t h a t  is s o l d  on a 
commercial s c a l e  wi thou t  ICTA s u p e r v i s i o n .  A s  s eed  q u a l i t y  improves and 
seed  p roduc t ion  i n c r e a s e s ,  even g r e a t e r  impacts  m y  be expec ted .  



APPENDIX D 

ACCEPTANCE OF ICTA TKHNOLOGY ---------------- 

I. I n t r o d u c t i o n  

As r e p o r t e d  i n  Appendix B ,  ICTA a t t e m p t s  t o  measure farmer  a c c e p t a n c e  
d u r i n g  the  f i r s t  c ropp ing  c y c l e  a f t e r  f a rmers  c o l l a b o r a t e  i n  the  on-farm 
t e s t i n g  of ICTA recommendations by send ing  ICTA personne l  t o  d e t e r m i n e  what 
recommendations, i f  any,  f a rmers  have adopted v o l u n t a r i l y .  For each r e g i o n ,  
an  Acceptance Index (AI)  i s  c a l c u l a t e d ;  t h e  pe rcen tage  of c o l l a b o r a t o r s  con- 
t i n u i n g  t~ use  the  recommended technology is mul t  i p l i e d  by t h e  p e r c e n t a g e  of 
l a n d  they a r e  us ing  i t  on. F i f t y  has been e s t a b l i s h e d  a s  t h e  A 1  r e q u i r e d  
b e f o r e  ICTA c o n s i d e r s  i t s  recommendations t o  be ready f o r  d i f f u s i o n  t o  l a r g e  
numbers of farmers .  T h i s  is a  s t r i n g e n t  t e s t ;  a l l  f a rmers  could  be u s i n g  
the  recommended t echno logy  and t h e  A 1  could  s t i l l  be l e s s  than 50. 

S ince  Acceptance I n d i c e s  measure a c c e p t a n c e  only d u r i n g  t h e  First y e a r  
a f t e r  on-farm t e s t s ,  they may u n d e r r e p r e s e n t  t h e  e v e n t u a l  a c c e p t a n c e  i n  new 
recommendations by c o n s e r v a t i v e  farmers .  Also ,  by f o c u s i n g  e x c l u s i v e l y  on 
ICTA c o l l a b o r a t o r s ,  t h e  Acceptance I n d i c e s  permit  no i n f e r e n c e s  t o  be drawn 
r e g a r d i n g  mass accep tance .  I n  s p i t e  of t h e  l i m i t a t i o n s ,  t h e  A 1  o f f e r s  t h e  
on ly  o v e r a l l  impress ion  a v a i l a b l e  of t h e  a c c e p t a n c e  of ICTA t e c h n o l o g i e s  by 
c o l l a b o r a t i n g  fa rmers .  

To r e f l e c t  some of t h e  d i f f e r e n c e s  and c o m p l e x i t i e s  encoun te red  i n  
deve lop ing  a c c e p t a b l e  t e c h n o l o g i e s  f o r  small f a r m e r s ,  the  e v a l u a t i o n  team 
examined A 1  d a t a  f o r  two d i s s i m i l a r  r eg ions .  S ince  n n i z e  is t h e  p r i n c i p a l  
crop of t h e  small fa rmer  i n  Guatemala,  on ly  t h a t  crop w i l l  be d i s c u s s e d .  

11. The Highlands--Totonicapan - 

I n  t h e  c e n t r a l  h i g h l a n d s  of Guatemala,  l a r g e  numbers of s m a l l  f a r m e r s  
work on small f ragmented f a ~ m s .  The a v e r a g e  t o t a l  a r e a  c u l t i v a t e d  by e a c h  
fa rmer  is on ly  0.6 h e c t a r e s .  Most of t h e  l and  is  i n t e r c r o p p e d  i n  t h e  t r a d i -  
t i o n a l  milpa (maize ,  beans ,  and horse  beans)  developed by t h e i r  Mayan ances -  
t o r s .  The most i m p o r t a n t  c rop  is  maize. Conservat ism has  h indered  t h e  
r a p i d  i n t r o d u c t i o n  of improved maize seed .  Many fa rmers  t a k e  g r e a t  p r i d e  i n  
t h e i r  c r i o l l o  ( n a t i v e )  s e e d  t h a t  has  been passed from g e n e r a t i o n  t o  genera -  
t i o n .  Some f a r m e r s  f e e l  s o  s t r o n g l y  abou t  t h e i r  seed t h a t  they r e f u s e  t o  
f o l l o w  ICTA recommendations f o r  t n i n n i n g  maize s e e d l i n g s  because  t h i s  would 
" k i l l "  the remaining p l a n t s .  

Only 20 p e r c e n t  of f a rmers  depend e x c l u s i v e l y  on t h e i r  own farm f o r  
t h e i r  l i v e l i h o o d .  Farming a c t i v i t i e s  a r e  c a r r i e d  on p r i m a r i l y  f o r  s u b s i s -  
t e n c e ,  Except f o r  t h e  e x t e n s i v e  u s e  of chemica l  f e r t i l i z e r s ,  "modem" farm 
p r a c t i c e s  were n o t  wide ly  p r a c t i c e d  when ICTA began working i n  t h e  r e g i o n ,  



B. ICTA Recommendations - and The i r  Acceptance --- 
I n  1975, nine recommendations were in t roduced  fo r  t e s t i n g ;  a l l  were 

modified as a r e s u l t  of fa rmers '  eva lua t i ons  and A1 feedback. By 1979, 
ICTAts recommendations had been reduced t o  f ive .  Table Fl compares 
t r a d i t i o n a l  p r a c t i c e s  wi th  ICTh recommendations. 

Table  D-1 . Comparison of T r a d i t i o n a l  P r a c t i c e s ,  1977, and 
ICTA Recommendations, 1979, f o r  Maize 
i n  t he  Totonicapan Area 

Treatment T r a d i t i o n a l  P r a c t i c e s  ICTA Recommendations 

Seed v a r i e t i e s  c r i o l l o  San Marceno 

Seed d e n s i t y  6.5 per  mound 4 per mound 

Dis tance  between rows 1 meter 1 meter 

P l a n t i n g  d i s t a n c e s  1 meter  .6 meters  

Thinning lower l e aves  cons t an t  n o t  necessary 

F e r t i l i z e r  a p p l i c a t i o n s  1 a p p l i c a t i o n  of 2 a p p l i c a t i o n s  of 
16-20-0, 150 lbs/mz 20-20-0, t o t a l  of 

80-90 Ibs/mz 

Source : ICTA reconna issance  su rvey ,  1977, and ICTA reco rds ,  1979. 

Table D-2 p re sen t s  Acceptance Ind i ce s  f o r  each ICTA recommendation over  
a f ive-year  period. Since t h e  recommendations wsre made with  a changing 
group of c o l l a b o r a t i n g  fa rmers  and were being modified dur ing  t h i s  f ive-year 
p e r i o d ,  they must be i n t e r p r e t e d  wi th  care .  The d a t a  p resen ted  show yea r ly  
f l u c t u a t i o n s  and l i m i t e d  cons i s t ency .  Only seed d e n s i t y  and f e r t i l i z e r  
recommendations had i n d i c e s  approaching o r  exceeding 50 i n  1979. 

The A1 can lead  t o  mis lead ing  i n t e r p r e t a t i o n s .  I f  recommendations a r e  
accep t ed  g r adua l l y  over a per iod  of t i m e ,  t h i s  w i l l  n o t  be r e f l e c t e d  i n  t h e  
AI.  Apparent ly ,  t h a t  i s  what has happened i n  Totonicapan. Although the  San 
Marceno v a r i e t y  of maize w i l l  b r i ng  s u b s t a n t i a l l y  i nc r ea sed  y i e l d s ,  it has 
not  been accepted r a p i d l y  because of che s t rong  t r a d i t i o n  a s s o c i a t e d  w i th  
t r a d i t i o n a l  seed. 



Table  D-2. Acceptance I n d i c e s  f o r  ICTA Recommendations 
f o r  Maize, Totonicapan,  1975-1979 

-- Year 
ICTA 
Recommondat i ons  1975 1976 1977 1978 1979 

V a r i e t i e s  4  5  4  19 2  3  2  0  

Seed d e n s i t y  10 64 30 30 50 

P l an t i ng  d i s t a n c e s  7  4  13 44 17 

F e r t i l i z e r ,  f i r s t  
a p p l i c a t i o n  0  0  0  6  7  3  

F e r t i l i z e r ,  second 
a p p l i c a t i o n  2  1  4  4  69 43 

Yearly average 8.4 25.2 13.2 34.4 40.6 

Source: TCTA 

When adopt ion a lone  is examined (without  regard  t o  t h e  percen tage  of 
land involved)  a  d i f f e r e n t  p i c t u r e  emerges. Table  D-3 p r e s e n t s  t he  percen t -  
age of c o l l a b o r a t o r s  v o l u n t a r i l y  adopt ing  TCTA1s recommendations (a l though  
pos s ib ly  on a smal l  a r e a )  i n  1975 and 1980. The d a t a  c l e a r l y  r e v e a l  an 
o v e r a l l  i n c r e a s e  i n  t h e  percentage of c o l l a b o r a t o r s  adopt ing  ICTA recommen- 
da t i ons .  An average of 40 percen t  more c o l l a b o r a t o r s  adopted ICTA recom- 
tcendations i n  1980 than i n  1975. 

Farm 4 L ; i t ~  ---- 
This  m r e  p o s i t i v e  impression concerning adopt ion of ICTA recommenda- 

t i o n s  was r e in fo rced  by c o l l a b o r a t o r s  who met with  t he  A I D  e v a l u a t i o n  team. 

A d ramat ic  example of rap id  technol-ogy d i f f u s i o n  was de sc r ibed  by a  
former ICTA c o l l a b o r a t o r  who is a l s o  the  p r e s iden t  of a  200-member coopera- 
r i v e .  During t he  f i r s t  year  a f t e r  c o l l a b o r a t i n g  with  ICTA ( a t  t h e  time t h e  
N was being c a l c u l a t e d ) ,  he was us ing  ICTA1s San Marceno seed on less than  
ha l f  of h i s  land.  The fo l lowing  y e a r ,  however, he p lan ted  h i s  e n t i r e  farm 
with San Marceno. A t  the  same time, the coope ra t i ve  purchased 400 pounds of 
ICTA seed. Only 25 pounds remained unplanted a t  t h e  time of t h e  team's 
v i s i t .  



Table D-3. Percentage of Totonicapan Co l l abo ra to r s  Adopting 
ICTA Recommendations i n  1975 and 1980 

ICT A 
Recommendation 

Percentage of Co l l abo ra to r s  Adopting 
1975 1980 

V a r i e t i e s  

Seed d e n s i t y  

P l an t i ng  d i s t a n c e s  

Seedl ing t h inn ing  

F e r t i l i z e r ,  f i r s t  
a p p l i c a t i o n  

F e r t i l i z e r ,  second 
a p p l i c a t i o n  

Average fo r  a l l  
recommendations 

Source: ICTA 

I I I .  Coas ta l  Area--La Maquina - 

A. The S e t t i n g  

The La Maquina a r e a  c o n s i s t s  of a former hacienda t h a t  was subdivided 
20 years  ago i n t o  about 1,400 f a r m  each wi th  20 hec t a r e s .  D i s t r i b u t i o n  was 
made t o  fa rmers ,  most of whom came from t h e  highlands.  This  exper ience  i n  
p ioneer ing  may make farmers  i n  t h i s  a r e a  more i n c l i n e d  t o  adopt new recom- 
mendations r ap id ly .  The p r i n c i p a l  crop is maize with many of t h e  fa rmers  
p l an t i ng  sesame and r i c e  dur ing  the  two growing seasons.  R a i n f a l l  is unpre- 
d i c t a b l e ,  a l though the  a r e a  is  considered humid, not  semiar id .  During peak 
pe r iods ,  e x t r a  l abo r  is c o n t r a c t e d ,  u s u a l l y  people frdm the  h igh lands .  Both 
DIGESA and BANDESA have of f  i c e s  w i th in  t h e  s e t t l e m e n t  . 

Although the emphasis is on smal l  commercial farming, t he  ICTA recon- 
na i s sance  s tudy  revea led  t h a t  only 3 percen t  of the  a r e ?  was p lan ted  i n  
improved v a r i e t i e s  of maize seed.  I n s e c t s  caused s eve re  problems, ye t  t h e  
u se  of p e s t i c i d e s  and h e r b i c i d e s  was l im i t ed .  A ma jo r i t y  of fa rmers  d i d ,  
however, use chemical f e r t i l i z e r s .  



B. ICTA Reco,mendations and The i r  Acceptance 

ICTA recomr,rendations f o r  La Maquina focused on i n s e c t  c o n t r o l ,  t he  use 
of improved seed ,  the  e l i m i n a t i o n  of f e r t i l i z e r  a p p l i c a t i o n s ,  and advice  on 
o t h e r  p r a c t i c e s  such as  s o i l  p r epa ra t i on  and seed ing  d i s t ances .  

The recommendation t h a t  f e r t i l i z e r  be e l im ina t ed  grew out of ICTA1s 
a n a l y s i s  of t he  c o l l a b o r a t o r s  economic r e g i s t e r s  i n  1976. Resu l t s  showed 
t h a t  the  use of f e r t i l i z e r  did  not i n c r e a s e  y i e l d s  s i g n i f i c a n t l y .  Ra the r ,  
u s ing  f e r t i l i z e r  i nc r ea sed  product ion c o s t s  by 38 pe rcen t ,  thereby reducing 
p r o f i t a b i l i t y  by 29 percen t .  These f i n d i n g s  were shared  with  BANDESA which 
a t  t h a t  time was r e q u i r i n g  t h e  a p p l i c a t i o n  of f e r t i l i z e r  on farms r ece iv ing  
c r e d i t .  BANDESA e l imina t ed  t he  f e r t i l i z e r  requirement.  

Table  D-4 p r e s e n t s  Acceptance Ind i ce s  f o r  f ou r  ICTA recommendations 
over a  f ive-year  per iod .  For t he  seed v a r i e t i e s  and seeding d i s t a n c e s  
recommendations, acceptance i nc r ea sed  gradua l ly .  For t h e  weed c o n t r o l  and 
i n s e c t i c i d e  recommendations, an o v e r a l l  i n c r e a s e  i n  acceptance is recorded.  

Table  D-4. Acceptance Ind i ce s  f o r  ICTA Recommendations f o r  Maize, 
La Maquina 1975-1979 

ICTA 
Recommendations 

Year 

Seed v a r i e t i e s  

Seeding d i s t a n c e s  

Weed c o n t r o l  

I n s e c t i c i d e  

- - -  - -  -- -- --- - 

Yearly average  29.5 44.5 44.8 50.5 5  2  

Source: ICTA 

C. F i e ld  Visits 

Of p a r t i c u l a r  i n t e r e s t  has been t he  acceptance of improved seeds.  I n  
1976, a major i ty  of fa rmers  p l an t ed  c r i o l l o  seed.  By 1980, 95 percen t  of 
t h e  farmers  were using ICTA1s improved v a r i e t i e s ,  accord ing  t o  sales  



personnel  who provided s u p p l i e s  t o  l o c a l  farmers .  F i e l d  v i s i t s  cor robora ted  
t h i s  high acceptance of seed and t h e  o the r  ICTA recommendations descr ibed  i n  
Table  D-4. On a l l  farm v i s i t s  excep t  one,  those recommendations t h a t  had 
h igh  AIs were being u t i l i z e d .  

One farmer  repor ted  p u t t i n g  50 percen t  of h i s  land i n t o  ICTA seed t h e  
year  a f t e r  he was in t roduced  t o  i t ,  and almost 100 percen t  i n t o  ICTA seed  
t h e  fo l lowing  year .  The average y i e l d  i n c r e a s e  he a t t r i b u t e s  t o  ICTA 
technology is between 44 and 50 l b  per cuerda.  Recent ly ,  he has  purchased 
f i v e  s i l o s .  A l l  of h i s  ne ighbors  have s i n c e  adopted ICTA's recommendations. 

One of h i s  ne ighbors ,  however, chose t o  accep t  only one of ICTAfs rec-  
ommendations. A 71-year-old fa rmer ,  who had d iv ided  p a r t  of h i s  land f o r  
the  use of h i s  f ou r  sons ,  l e a rned  of the  recommended p l a n t i n g  d i s t a n c e s  
through DIGESA agents .  By i n c o r p o r a t i n g  only t h i s  recommendat i o n ,  y i e l d s  
had i nc r ea sed  from f i v e  t o  e i g h t  bags of g r a i n  per cuerdo. 

Seve ra l  years  p r ev ious ly ,  t h e  farmer  had t r i e d  ICTA seed on a  smal l  
a r e a ,  but because of a  d ry  growit=,- season had l o s t  most of h i s  crop. Conse- 
quen t ly ,  he  chose t o  r e t a i n  h i s  c r i o l l o  seed.  I n  t a l k i n g  f u r t h e r  with  t h i s  
fa rmer ,  the  eva lua t i on  team observed h i s  high reverence f o r  God's c o n t r o l  
(Dios manda toda)  over  t h e  " san t a  tierra" and r e l a t e d  r e l u c t a n c e  t o  t ake  on --- 
any r i s k  o r  debt .  H i s  c r i o l l o  seed and ICTA p l a n t i n g  recommendations appar- 
e n t l y  provide him wi th  what he f e e l s  i s  s u f f i c i e n t .  

D. Conclusion 

Based on a  v a r i e t y  of a n a l y t i c a l  t echniques  and f i e l d  v i s i t s ,  we a r e  
s a t i s f i e d  t h a t  t h e r e  i s  a  h igh  r a t e  of accep tance  of  ICTA technology by sma l l  
farmers .  Not on ly  was "acceptance" recorded but  i n  o u r  v i s i t s  w i t h  over  1 0  
fa rmers  i n  each  of t h e  t h r e e  a r e a s  v i s i t e d ,  a l l  f a rmer s  could  e x p l a i n  i n  
d e t a i l  what t h e  new technology was and why i t  was b e t t e r  t han  what they  had 
earl ier  used.  The technology r equ i r ed  l e s s  seed and f e r t i l i z e r  than  t h a t  
t r a d i t i o n a l l y  used. Though i t  was imposs ib le  t o  measure economic impact ,  a l l  
f a rmers  v i s i t e d  spoke of t h e  i n c r e a s e d  y i e l d s  they a t t r i b u t e d  t o  ICTA 
technology.  Compared wi th  t h e  pre-ICTA 1970-1972 average  y i e l d  of 16.2 
q u i n t a l s  p e r  manzana, a l l  ICTA reco rds  w i t h  c o l l a b o r a t o r s  showed y i e l d s  a t  
l e a s t  doubl ing  t h i s  and i n  t h e  J a t i a p a  Region, y i e l d s  more t han  f o u r  t imes  t h e  
e a r l y  ave rage  were recorded.  



APPENDIX E 

INSTITUTIONAL DEVELOPMENT 

I. I n t r o d u c t i o n  

One of t h e  p r o j e c t ' s  most important  outcomes is es tab l i shment  of an 
i n s t i t u t i o n a l  c apac i t y  capable  of suppo r t i ng  the ICTA technology develapment 
system desc r ibed  i n  Appendix B. This  was one of the  p r i n c i p a l  p r o j e c t  pur- 
poses. * 

The team b e l i e v e s  purpose compliance was a t t a i n e d  because o f :  

1. Government s e l e c t i o n  of high q u a l i t y  management and t e c h n i c a l  
personne l  who unders tand and a r e  committed t o  applying t he  concepts  of 
the  a p p r o p r i a t e  technology development system 

2 .  Use of competent s c i e n t i f i c  and management e x p a t r i a t e  personne l  

3.  S e l e c t i o n  and e f f i c i e n t  phasing of advanced degree programs f o r  
ICTA p r o f e s s i o n a l s  

4. Government budgetary suppor t  

5. Dmelopment of i n s e r v i c e  t r a i n i n g  programs 

The aim of t h i s  appendix is  t o  d e s c r i b e  the  A I D  p r o j e c t ' s  j n s t i t u t i o n  
bu i ld ing  a c t i v i t i e s .  ** 

11. Pre-ICTA A e r i c u l t u r a l  Research I n s t i t u t i o n a l  S t r u c t u r e  

Guatemala a g r i c u l t u r a l  r e sea rch  i n  1970 had a  sma l l  s t a f f  of t r a i n e d  
personnel  r ece iv ing  l i m i t e d  budget suppo r t .  In  1969, the  Div is ion  de Inves- 
t i g a c i o n  Agropecuaria of the  Minis t ry  of Agr i cu l t u r e ,  t h e  l a r g e s t  government 
a g r i c u l t u r a l  r e sea rch  s t r u c t u r e ,  c o n s i s t e d  of but 50 t e c h n i c i a n s ,  most of 
whom were t r a d e  school  a g r i c u l t u r a l i s t s ,  2 Ph.D.'s, 10 M.S.'s, 7  B.S.'s, and 
31 P.A.'s ( p e r i t o  agronomos--high school  g r adua t e s  with  some a g r i c u l t u r a l  
t rade-school  p r e p a r a t i o n ) .  The i r  annual  r e s e a r c h  budget was $400,000. No 

* The o r i g i n a l  P r o j e c t  Paper exp l a in s  t h a t  one of the  s t a t e d  purposes was t o  
"Improve the Government of Guatemala's c a p a b i l i t y  t o  develop,  s c r e e n ,  and t o  
i n t roduce  new and/or improved seed v a r i e t i e s ,  c u l t u r a l  p r a c t i c e s  and crop 
mixes while p u t t i n g  p r e s e n t l y  a v a i l a b l e  improved farming techniques  i n t ~  
p r ac t i c e . "  

** As e a r l i e r  d i s c u s s e d ,  t he  Rocke fe l l e r  Foundation played a  major r o l e  i n  
t h i s  process .  Other donor a s s i s t a n c e  was provided by the  Inter-American 
Development Bank and t h e  Taiwan H o r t i c u l t u r e  Advisory Team. 



sys tem had been developed t o  e v a l u a t e  t h e  r e s u l t s  of t h e i r  new t e c h n o l o g y  a t  
farm l e v e l . *  

A s  m n t i o n e d  i n  Appendix B p u r s u a n t  t o  t h e  a g r i c u l t u r a l  a s s e s s m e n t ,  t h e  
impor tance  of i n c r e a s e d  a t t e n t i o n  t o  s m a l l  f a rmer  development was i d e n t i -  
f i e d ,  and a cornprehensive o r g a n i z a t i o n a l  s t r u c t u r e  was developed.  As s t a t e d  
i n  the  n a t i o n a l  r u r a l  development p l a n ,  a g r i c u l t u r a l  t echno logy  development  
was t o  be r e v i t a l i z e d .  I n  s u p p o r t  of t h i s  i n i t i a t i v e ,  bo th  t h e  R o c k e f e l l e r  
Foundat ion and A I D  performed p r i n c i p a l  i n s t i t u t i o n - b u i l d i n g  r o l e s .  

111. I n s t i t u t i o n  B u i l d i n g  - 

We were impressed w i t h  t h e  number and q u a l i t y  of p r o f e s s i o n a l s  obse rved  
on a l l  l e v e l s  of t h e  ICTA sys tem.  A t  t h e  f i e l d  l e v e l ,  a l l  p e r s o n n e l  whom we 
met r e l a t e d  well w i t h  t h e i r  c o l l a b o r a t o r s  and knew and unders tood  t h e  farm 
e n t e r p r i s e  and i t s  problems.  Each knew t h e  o t h e r  on a  f i r s t -name  b a s i s .  We 
were a l s o  impressed w i t h  t h e  knowledge t h a t  ICTA p e r s o n n e l  had on t h e  v a r i -  
ous s t e p s  i n  t h e i r  sys tem and t h e i r  commitment t o  t h a t  sys tem.  Yon-ICTA 
p e r s o n n e l  working i n  o t h e r  M i n i s t r y  o f  A g r i c u l t u r e  o f f i c e s  were o f  t h e  o p i n i o n  
t h a t  w i t h i n  t h e  a g r i c u l t u r a l  s e c t o r ,  ICTA had t h e  b e s t  p e r s o n n e l .  These a r e  
a l l  impor tan t  outcomes of t h e  i n s  t i t u t i o n - b u i l d i n g  p rocess .  Four f a c t o r s  
which r ~ e  b e l i e v e  a r e  r e s p o n s i b l e  i n  v a r y i n g  d e g r e e s  f o r  t h e s e  p o s i t i v e  ob- 
s e r v a t i o n s  r e l a t e  t o  t e c h n i c a l  a s s i s t a n c e ,  g r a d u a t e  l e v e l  t r a i n i n g ,  govern- 
ment budget ,  and i n s e r v i c e  t r a i n i n g .  

A. A I D  T e c h n i c a l  A s s i s t a n c e  

A s  observed e a r l i e r ,  t h e  c a p a c i t y  of t h e  pre-ICTA r e s e a r c h  s t r u c t u r e  t o  
implement t h e  p r o c e s s  o f  t e c h n o l o g i c a l  change d e f i n e d  i n  t h e  R u r a l  Development 
P lan  was weak. A c c o r d i n g l y ,  i t  was d e c i d e d  t h a t  t h e  q u i c k e s t  means t o  g e t  
r e s e a r c h  moving would be t h e  c o n t r a c t i n g  of e x p a t r i a t e  e x p e r t i s e .  The ICTA 
l e g i s l a t i o n  r e f l e c t e d  t h i s  o b s e r v a t i o n ,  f o r  i t  p e r m i t t e d  t h e  a s s ignment  of 
e x p a t r i a t e  p e r s o n n e l  t o  o p e r a t i o n a l  l i n e  management and t e c h n i c a l  p o s i t i o n s .  
It was b e l i e v e d  t h ~ t  from t h e s e  p o s i t i o n s ,  g r e a t e r  impact  i n  program d e s i g n  
and e x e c u t i o n  cou ld  be made. The R o c k e f e l l e r  Foundat ion provided t e c h n i c a l  
a s s i s t a n c e  through t h e  c o n t r a c t i n g  of ( 1 )  an  " a d v i s o r "  t o  t h e  ICTA d i r e c t o r ,  
( 2 )  the  c h i e f  of t h e  socioeconomic  u n i t ,  ( 3 )  t h e  d i r e c t o r  of t h e  t e c h n i c a l  
u n i t ,  and ( 4 )  an exper imen t  s t a t  ion  development e x p e r t .  

A l l  p layed major r o l e s  i n  deve lop ing  t h e  sys tems  d e s c r i b e d  i n  Appen- 
d i x  8. A I D ' S  p r o j e c t - f  unded t e c h n i c a l  a s s i s t a n c e  was d i r e c t e d  t o  s u p p o r t  
n a t i o n a l  commodity programs and r e g i o n a l  p r o d u c t i o n  teams. One A I D  c o n t r a c t  
pe r son  was promoted t o  d i r e c t o r  of t h e  t e c h n i c a l  u n i t .  Over 70 p e r c e n t  of 

* Lehman Bon F l e t c h e r ,  E r i c  Graber ,  William C. Mernil and E r i k  Thorbecke.  
Guatemala ' s  Economic Development: The Role of A g r i c u l t u r e ,  Iowa S t a t e  - 
U n i v e r s i t y  P r e s s ,  Ames, Iowa, 1970. 



t h e  p r o j e c t ' s  $1.7 m i l l i o n  budget  was f o r  t h e  c o n t r a c t i n g  of e x p a t r i a t e  a s -  
s i s t a n c e .  * O r i g i n a l l y  t h i s  p r o j e c t  f i n a n c e d  c o o r d i n a t o r s  of t h e  bean,  s o r -  
ghum, and h o r t i c u l t u r e  commodity programs; t h e  d i r e c t o r  of pa tho logy  work i n  
t h e  bean program; t h e  s e n i o r  s p e c i a l i s t  and a  program g e n e t i c i s t  f o r  maize;  
two r e g i o n a l  p r o d u c t i o n  team d i r e c t o r s ,  one of whom a l s o  d i r e c t e d  i n s e r v i c e  
t r a i n i n g ;  and l a t e r  t h e  d i r e c t o r  of t h e  t e c h n i c a l  u n i t .  The maize ,  bean,  
and sorghum crop p r o g r a m  a r e  ICTA1s major r e s e a r c h  programs.  

During p r i v a t e  i n d i v i d u a l  c o n v e r s a t i o n s  w i t h  ICTA o f f i c e  d i r e c t o r s ,  i t  
was t h e i r  unanimous o p i n i o n  t h a t  wi thou t  t h i s  heavy i n j e c t i o n  of e x p a t r t a t e  
a s s i s t a n c e ,  ICTA cou ld  n o t  have b e n e f i t e d  a s  q u i c k l y  from t h e  s c i e n t i f i c  
work be ing  done at  t h e  i n t e r n a t i o n a l  c e n t e r s  and e l s e w h e r e  i n  t h e  world.  It 
was a l s o  t h e i r  o p i n i o n  t h a t  t h e  p r o g r e s s  made i n  v a r i e t y  s c r e e n i n g  and 
t e s t i n g  f o r  deve lop ing  t h e  new recommendations would n o t  have been p o s s i b l e  
w i t h o u t  t h i s  a s s i s t a n c e .  It was r e p o r t e d  t o  u s  t h a t  a l l  "advisor.;" i n t e -  
g r a t e d  themselves  i n  a  team-l ike  f a s h i o n  w i t h i n  t h e  ICTA sys tem w-td made 
major  c o n t r i b u t i o n s  i n  t h e i r  a s s i g n e d  work. 

The t iming  of a r r i v a l  and d e p a r t u r e  f o r  t h i s  a s s i s t a n c e  was progrcimmed 
i n  r e l a t i o n s h i p  t o  s i m u l t a n e o u s  mass ive  t r a i n i n g  s o  t h a t  t h e  e x p a t r i a t e  l i n e  
o f f i c e r s  were r e p l a c e d  by t r a i n e d  Guatemalans.** Such a sys tem s e r v e d  5s 
t h e  founda t  i o n  from which r e s e a r c h  cou ld  be conduc ted ,  w h i l e  s i m u l t a n e o u s l y ,  
Guatemalans were s e n t  f o r  advanced t r a i n i n g .  A l l  p ro jec t - funded  t e c h n i c a l  
a s s i s t a n c e  is schedu led  t o  f i n i s h  t h i s  yea r .  

B. Advanced T r a i n i n g  

Key t o  t h e  temporary  " rep lacement"  of Guatemalans w i t h  e x p a t r i a t e s  was 
t h e  p r o v i s i o n  of g r a d u a t e  l e v e l  t r a i n i n g  a t  U.S. and t h i r d  c o u n t q  ; l e e s  
( t h e  m a j o r i t y  went t o  L a t i n  American u n i v e r s i t i e s )  and s h o r t  c o u r s e  t r a i n -  
i n g  a t  t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  c e n t e r s .  Under t h e  A I D  p r o j e c t ,  10 
ICTA p r o f e s s i o n a l s  (one  Ph.D. and n i n e  M.Sels)  were s e n t  f o r  advanced 
d e g r e e s .  Most of them began r e t u r n i n g  from t h e i r  t r a i n i n g  i n  J a n u a r y  1979,  
w i t h  t h e  l a s t  one t o  r e t u r n  i n  September 1980. In  a d d i t i o n ,  t h e  R o c k e f e l l e r  
Foundat ion has  provided g r a d u a t e  d e g r e e  a s s i s t a n c e .  For example,  i n  1979,  
14 ICTA p r o f e s s i o n a l s  were b e i n g  sponsored  t o  r e c e i v e  d e g r e e s  ( 2  Ph.D.'s and 
12 M.S.'s). 

* P r i n c i p a l  c o n t r a c t s  were w i t h  CIMMYT, CIAT, Texas A & M U n i v e r s i t y ,  and 
S e r v i c o s  Tecn ices  d e l  C a r i  be. The remaining monies were f o r  t r a i n i n g - -  
$140,000;  commodity, n u t r i t i o n a l  ana lys i s - -$311 ,000 ;  and m i s c e l l a n e o u s  c o s t s .  

**An example is the  f o u r  and one-half  yea r  a c t i v i t i e s  of c o n t r a c t  a d v i s o r  
C a r l o s  Cr i sos tome  Vergare.  He s t a r t e d  as t h e  f i r s t  c o o r d i n a t o r  of t h e  p r o j e c t  
at La Maquina, became t h e  D i r e c t o r  of ICTA i n  Region I V ,  and l a t e r  became t h e  
head of t h e  T e c h n i c a l  P r o d u c t i o n  Uni t  i n  t h e  C e n t r a l  O f f i c e .  'In each  i n s t a n c e  
he was r e p l a c e d  by a Guatemalan who had r e c e i v e d  advanced t r a i n i n g .  A f t e r  
s e r v i n g  a s  t h e  head of t h e  T e c h n i c a l  U n i t ,  he s e r v e d  as t h e  a d v i s o r  of t h e  new 
Guatemalan head f o r  a  seven-month p e r i o d  t o  a s s u r e  a smooth t r a n s i t i o n .  



There a r e  many examples of t he  i n s t i t u t i o n a l  improvement outcomes from 
t h i s  t r a i n i n g .  One such case  is  t he  seed program. In  1974, t h i s  off i c e  
cons i s t ed  of two p r o f e s s i o n a l s  with  no advanced t r a i n i n g .  Within a two-year 
p e r i o d ,  t he  o f f i c e  d i r e c t o r  had r ece ived  h i s  M.S. i n  B r a z i l ,  and two tech-  
n i c i a n s  rece ived  courses  i n  seed product ion a t  CIAT and CIMMYT. Resu l t i ng  
from t h i s  t r a i n i n g  program, a f i rm  founda t ion  of advanced degree  a g r i c u l -  
t u r a l  and s o c i a l  s c i e n t i s t s  and a d m i n i s t r a t o r s  throughout ICTA was devel-  
oped. These gradua tes  rep laced  t h e  o r i g i n a l  heavy i npu t  of e x p a t r i a t e  
a s s i s t a n c e .  

C. Government Support 

Commensurate with  t he  p r i o r i t y  placed on a g r i c u l t u r a l  r e s e a r c h ,  t he  
government suppor t  has increased  over ten-fold over t he  l a s t  t en  years .  In  
1969 ( a t  t h e  time t h e  a g r i c u l t u r a l  assessment  was underway), t h e  annual  
budget was $400,000 whereas i n  1980 it was over $4,000,000. Since the  i n i -  
t i a t i o n  of A I D ' S  suppo r t ,  t he  government 's  budget t o  ICTA has more than 
doubled. The annual  budgetary i n c r e a s e s  dur ing  the l i f e  of t he  p r o j e c t  show 
s u b s t a n t i a l  i nc r ea se s .  

Table E-1. ICTA Annual Budget 
( i n  m i l l i o n s  of d o l l a r s )  

Although t h e r e  is  an impress ive  i n c r e a s e  a s s o c i a t e d  wi th  t he  p r o j e c t ,  
it is s t i l l  modest when compared t o  s t u d i e s  on comparative amounts spen t  on 
world a g r i c u l t u r a l  r e sea rch  programs. A s tudy by Boyce and Evenson con- 
cluded t h a t  a reasonable  government expend i tu r e  f o r  r e sea rch  would be about 
2 percen t  of the  va lue  of g ro s s  a g r i c u l t u r a l  product.  Using t h e  Warld 
Bank's Country Economic Memorandum f o r  Guatemala (February 4 ,  1980) t he  
1979 g r o s s  a g r i c u l t u r a l  product ( a d j u s t e d  on 1975 p r i c e  index and 7 percen t  
i n f l a t i o n  i n  1978) was $1,204 b i i l i o n .  According t o  the  "recommended" re-  
s ea r ch  budget l e v e l s ,  the  government would thus  have t o  provide an addi-  
t i o n a l  $19 m i l l i o n  f o r  research .  

Though pos s ib ly  i n s u f f i c i e n t  i n  t o t a l  magnitude, t he  r e s u l t s  of the  
increased  budget have g r e a t l y  s t r eng thened  ICTA1s  i n s t i t u t i o n a l  c apac i t y .  
Whereas i n  1976 ICTA had 4 Ph.D.'s, 4 M.S.'s, 86 B.S.'s, and 51 P.A.'s i n  
t h e i r  s t a f f i n g  p a t t e r n ,  i n  1979 t h e r e  were 3 Ph.D.'s, 15 M.S.'s, 103 B.S.'s, 
and 38 P.A. 's. A l l  t e c h n i c a l  a . ~ d  suppor t  u n i t s  except  t he  socioeconomic 



u n i t  have been s t r e n g t h e n e d  s u b s t a n t i a l l y . *  For example,  i n  1976 t h e  maize 
program was upgraded by t h e  e l i m i n a t i n  of 5 P.A.'s and an i n c r e a s e  of 3 
R.S. I s ,  2 M.S.'s, and 1 Ph.D, The sorghum u n i t  which had but  3 P.A.'s and 1  
B.S. i n  1976 was i n c r e a s e d  t o  4 B.S. Is ,  2 M.S. I s ,  and 1 Ph.D. The f i e l d  
l e v e l  technology v a l i d a t  ion  u n i t  was t h e  most s t r e n g t h e n e d ,  i n c r e a s i n g  Erom 
7 B.S.'s and 1  M.S. i n  1976 t o  38 B.S.'s and 3 M.S.'s i n  1978. 

P a r a d o x i c a l l y ,  wh i l e  major budget i n c r e a s e s  have p e r m i t t e d  i m p r e s s i v e  
i n s t i t u t i o n a l  development accompl ishments ,  a d d i t i o n a l  r e s o u r c e s  t o  s u s t a i n  
t h i s  s t r u c t u r e  w i l l  be r e q u i r e d .  Budgetary  l i m i t a t i o n s  a r e  pe rhaps  t h e  
b i g g e s t  c o n s t r a i n t  a f f e c t i n g  ICTA1 s c a p a c i t y  t o  m a i n t a i n  i t s  p r e s e n t  sys tem 
and t o  permit  i ts  expans ion .  Because of t h e  h igh  ~ r o f e s s i . o n a 1  q u a l i f i -  
c a t  i o n s  ICTA has  imposed,  t h e  e x t e n s i v e  d e g r e e s  and i n s e r v i c e  t r a i n i n g  t h e  
program has  funded,  and t h e  h i g h  es t eem p r e v a i l i n g  i n  t h e  p r i v a t e  s e c t o r  
toward ICTA, a n n u a l  a t t r i t i o n  r a t e s  have n e v e r  been less than  I P  p e r c e n t .  
P a r t i c u l a r l y  v u l n e r a b l e  a r e  t h e  M.S.-level and above t e c h n i c i a n s ,  Three  of 
t h e  seven M.S.-trained ICTA p e r s o n n e l  on board  i n  1976 have s i n c e  d e p a r t e d .  
It is e s t i m a t e d  t h a t  i f  t h a t  t r e n d  c o n t i n u e s ,  w i t h i n  a  two-year p e r i o d  7  of 
t h e  17 advanced d e g r e e - t r a i n e d  t e c h n i c i a n s  w i l l  have d e p a r t e d .  During t h e  
t ime of our e v a l u a t i o n ,  t h e  c h i e f  of t h e  t e c h n i c a l  p roduc t ion  u n i t  l e f t  
ICTA. He had been t r a i n e d  f o r  s e v e r a l  y e a r s  by t e c h n i c a l  a d v i s o r s  and had 
r e c e i v e d  h i s  M.S. With t h e  d e p a r t u r e  of e x p a t r i a t e  a d v i s o r s ,  t h e  f u t u r e  of 
ICTA depends upon a r e v e r s a l  of t h i s  s i g n i f i c a n t l y  h igh  a t t r i t i o n  r a t e  among 
advavced d e g r e e  h o l d e r s .  The government must now "pay" f o r  i t s  s u c c e s s e s .  
Although c o s t s  a r e  h i g h ,  they a r e  j u s t  i f  i e d  by r e t u r n s  .. 

The  c o n c e r n  e x p r e s s e d  above is d i r e c t e d  toward m a i n t a i n i n g  t h e  e x i s t i n g  
I C T A  s t r u c t u r e .  However, t o  a d d r e s s  t h e  u n a t t e n d e d  r e g i o n s  and t o  expand i n t o  
f r u i t  and v e g e t a b l e  p r o d u c t i o n ,  a d d i t i o n a l  numbers of  h i g h l y  t r a i n e d  
p r o f e s s i o n a l s  w i l l  be r e q u i r e d  o v e r  t h e  n e x t  f i v e  y e a r s .  T a b l e  E-2 shows ICTA 
p r o j e c t e d  i n c r e a s e s .  (There  h a s  been no p r o v i s i o n  f o r  l u n d i n g  s u c h  a  l a r g e  
i n c r e a s e  i n  M.S. p r o f e s s i o n a l s  o v e r  t h e  n e x t  f i v e  y e a r s . )  

To s u s t a i n  t h i s  s i g n i f i c a n t l y  i n c r e a s e d  c a p a c i t y ,  a  comprehensive  s t u d y  
r e f l e c t i n g  the  impor tance  t o  Guatemala of m a i n t a i n i n g  and s t r e n g t h e n i n g  t h e  

* k g r e t t a b l y ,  one of t h e  more i n n o v a t i v e  components of t h e  p r o j e c t  is t h e  
on ly  one t o  have d e c l i n e d  p r o f e s s i o n a l l y .  R e s u l t i n g  from t h e i r  r e l u c t a n c e  t o  
be a s s i g n e d  t o  f i e l d  o f f i c e s  and s a l a r y  d i f f e r e n c e s ,  most of  t h e  s o c i a l  
s c i e n c e  p r o f e s s i o n a l s  t r a i n e d  by t h e  h i g h l y  r ega rded  R o c k e f e l l e r  Founda t ion  
funded " a d v i s o r "  d e p a r t e d  from ICTA d u r i n g  1979. The one remaining v e t e r a n  
l e f t  d u r i n g  1975 t o  r e c e i v e  h i s  Ph.D. but w i l l  be r e t u r n i n g  t o  t h e  u n i t  t h i s  
y e a r .  Unl ike  t h e  former  s t a f f  which had occup ied  t h e  c e n t r a l  o f f i c e ,  t h e  new 
s t a f f ,  composed of two economis t s  and two a g r i c u l t u r a l i s t s  (two of whom had 
p r i o r  LCTA f i e l d  e x p e r i e n c e ) ,  has t h r e e  of them a s s i g n e d  t o  Reg iona l  l e v e l  
o f f i c e s  on a  f u l l - t i m e  b a s i s .  C o n s i d e r i n g  t h e  v i t a l  r o l e  of t h i s  u n i t  and t h e  
s t r e n g t h e n i n g  t h a t  has  taken p l a c e  TCTA-wide, t h i s  is t h e  one u n i t  t h a t  w i l l  
r e q u i r e  a d d i t i o n a l  i n s t i t u t i o n a l  s t r e n g t h e n i n g .  



ICTA sys tem and i t s  poo l  of t r a i n e d  a g r i c u l t u r a l  and s o c i a l  s c i e n t i s t s  
s h o u l d  be  under t aken .  

Tab le  E-2. I n c r e a s e d  ICTA S t a f f i n g  Needs 

P r o f e s s i o n a l  1980 1985 --- 
P.A. 

B.S. 

M.S. 

Ph.D. 

Although t h e r e  h a s  been a n  a t t r i t i o n  r a t e  of n o t i c e a b l e  impor lance ,  a t  t h e  
same t ime  improved v a r i e t i e s  and c u l t u r a l  p r a c t i c e s  a r e  b e i n g  deve loped .  We 
b e l i e v e  t h a t  one  e x p l a n a t i o n  f o r  t h i s  i s  t h e  a t t e n t i o n  ICTA h a s  d i r e c t e d  t o  
i n s e r v i c e  t r a j n i n g ,  w i t h  t h e  r e s u l t  t h a t  a t  a l l  l e v e l s  o f  o p e r a t i o n  t h e  ICTA 
sys tem i s  w e l l  a r t i c u l a t e d  and i n s t i t u t i o n a l i z e d .  As a  r e s u l t  of  t h e  
knowledge t r a n s m i t t e d  t h r o u g h  t h i s  i n s e r v i c e  t r a i n i n g  program, when v a c a n c i e s  
d o  o c c u r ,  q u i c k  a d j u s t m e n t s  c a n  u s u a l l y  be made. The new-comer u s u a l l y  
a r r i v e s  w i t h  a b a s i c  knowledge of wnat i s  n e c e s s a r y  t o  g e t  t h e  j o b  done.  

A s e l e c t e d  group of 10 new h i r e s  a r e  g i v e n  a n ine -month  c o u r s e  e a c h  
y e a r  i n  t h e  theory  and p r a c t i c e  of t h e  ICTA sys tem.  The c o u r s e  i n c l u d e s  
ICTA methodology,  problem i d e n t i f i c a t i o n ,  d a t a  g a t h e r i n g  and a n a l y s i s ,  c r o p  
t e c h n o l o g y ,  farm management, and communication s k i l l s .  Much of t h e  t r a i n i n g  
o r i e n t a t i o n  is similar t o  t h a t  of t h e  CIAT t r a i n i n g  program. We were i m -  
p r e s s e d  wi th  the  o r g a n i z a t i o n  and t h e  p r a c t i c a l  o r i e n t a t i o n  of t h e  c o u r s e  
o u t l i n e .  For s e v e r a l  y e a r s ,  ICTA manned one of i t s  r e g i o n a l  p r o d u c t i o n  
teams w i t h  t r a i n e e s  from t h i s  program. 

One o b s e r v a t i o n  from o u r  meet ings  w i t h  o t h e r  a g e n c i e s  of t h e  p u b l i c  
a g r i c u l t u r e  s e c t o r  (USPA, DIGESA, and BANDESA), was t h e i r  l a c k  of a  
comprehensive  u n d e r s t a n d i n g  of t h e  ICTA t e c h n o l o g y - g e n e r a t i o n  sys tem.  One 
means t o  a d d r e s s  t h i s  d e f i c i e n c y  and t h e  problems c i t e d  e a r l i e r  w i t h  DIGESA 
i s  t h e  Technology I n s t i t u t i o n a l  L i a i s o n  c o u r s e  ICTA developed f o r  DIGESA. 
For  t h e  second c o n s e c u t i v e  y e a r  t h i s  program h a s  p rov ided  two-day-a-week 
t r a i n i n g  c o u r s e s  t o  s e l e c t e d  DIGESA programs. When t h e  ICTA budget  was 
r e a d j u s t e d  because of i n c r e a s e d  g a s o l i n e  c o s t s ,  some DIGESA p a r t i c i p a n t s  
d e c i d e d  t o  pay t h e i r  own t r a n s p o r t a t i o n  c o s t s  i n s t e a d  of d ropp ing  ou t .  T h i s  
i n d i c a t e s  the  d e d i c a t i o n  of some DIGESA p e r s o n n e l .  



Program expansion based on an  e x t e n s i o n  of ICTA's p r o f e s s i o n a l  r o l e  and 
an  i n c r e a s e  i n  program u n d e r s t a n d i n g  on t h e  p a r t  of non-ICTA p a r t i c i p a n t s  
w i l l  r e q u i r e  the  development of new i n s e r v i c e  t r a i n i n g  programs.  

I n  c o n c l u s i o n ,  i t  can  he s a i d  t h a t  i n  r e l a t i o n  t o  t h e  o r i g i n a l  p r o j e c t  
pu rpose  o f  improving ICTA's i n s t i t u t i o n a l  c a p a c i t y ,  e v e r y  s e l e c t e d  " i n d i c a t o r "  
h a s  been s u r p a s s e d .  T h i s  accompl ishment  h a s  had some u n a n t i c i p a t e d  outcomes.  
The p r e s e n t  model i s  s e r v i n g  a n  i n t e r n a t i o n a l  a u d i e n c e  of  a g r i c u l t u r a l  
p l a n n e r s  and r e s e a r c h e r s  a s  a  model f o r  p o s s i b l e  r e p l i c a t i o n .  A s t r u c t u r e  
s i m i l a r  t o  ICTA's i s  be ing  d e v e l o p e d  i n  Honduras. The Consor t ium For 
I n t e r n a t i o n a l  Development i s  s e n d i n g  32 L a t i n  American r e s e a r c h e r s  t o  ICTA t o  
o b s e r v e  t h e  ICTA sys tem.  The I D B  i s  a l s o  p r e p a r i n g  a  $20 m i l l i o n  l o a n  t o  
f u r t h e r  a s s i s t  ICTA. 

Our concern  is no t  o v e r  t h e  accomplishments of t h i s  p r o j e c t  a t  t h e  end 
of i t s  p r e s e n t  a s s o c i a t i o n  w i t h  AID, bu t  r a t h e r ,  ove r  how an i n s t i t u t i o n a l  
s t r u c t u r e  s o  i m p r e s s i v e  i n  i t s  p r e s e n t  ar rangement  can be ma in ta ined  and 
expanded.  A d d i t i o n a l  government al lpport  t o  cover  h i g h e r  s a l a r y  l e v e l s  is 
one i s s u e  t h a t  w i l l  r e q u i r e  c l o s e r  a t t e n t i o n .  
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No. 3 :  T h i r d  E v a l u a t i o n  of  t h e  T h a i l a n d  N a t i o n a l  Family P l a n n i n g  
Program (Februa ry  1980)  PN-AAH-006 

No. 4: The Workshop on P a s t o r a l i s m  and A f r i c a n  L i v e s t o c k  
Development ( J u n e  1980)  PN-AAl1-238 

PROJECT IMPACT EVALUATIONS 

No. 1: Colombia: Smal l  Farmer Market  Access  (December 1979)  
PN-AAH-7 68 

No. 2: K i t a l e  Maize: The L i m i t s  of S u c c e s s  (May 1980)  
PN-AAH-723 
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No. 1 3 :  
No. 1 4 :  

No. 1 5 :  

No. 1 G :  
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No. 18 :  

No. 1 9 :  
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No. 21: 
No. 22: 

No. 23:  

No. 24: 

N O .  25: 

NO. 26: 
NO. 27: 

No. 28: 

No. 29: 

NO. 30: 

The P o t a b l e  Water P r o j e c t  i n  Rurh l  Thdilanc: (Play 1980)  
PN-AAH-8 5  0  

P h i l i p p i n e  Smal l  S c a l e  I r r i g a t i o n  ("y 1980)  PM-AAH-749 
Kenya R u r a l  Water Supply:  Program, P r o g r e s s ,  P r o s p e c t s  

( J u n e  1980)  PN-AAH-724 
Impact  of  R u r a l  Roads i n  J4 ibe r i , j  ( J u n c  1580)  PN-AAH-750 
Ef f  e c  t i v e r i e s s  and  Impact of t h e  C A R ~ / S i e r r a  Leolie R u r a l  

P e n e t r a t i o n  Roads P r o j e c t s  ( J u w  1980)  PN-AAH-751 
Morocco: Food Aid and N u t r i t i o n  E d u c a t i o n  (August  1980)  

PN-AAH-851 
Senega l :  The S i n e  Saloum R u r a l  H e a l t h  Care  P r o j e c t  

(Oc tober  1380)  PN-AAJ-006 
T u n i s i a :  CARE Water P r o j e c t s  ( O c t o b e r  1980)  
Jamaica  F e e d e r  Roads: An E v a l u a t i o n  (I'ioveniber 1980)  
Korean I r r i g a t i o n  (December 1980)  
R u r a l  Roads i n  Tha i l and  (December 1980) PN-AAH-470 
C e n t r a l  America : Smal l  Farmer Cropping Systems 

(December 1980)  P:J-AAH-977 
The P h i l i p p i n e s :  R u r a l  E l e c t  r i f i c d  t i o n  (Decerhe r  1980) 

PN-AAH-97 5 
B o l i v i a :  R u r a l  E l e c t r i f i c a t i o n  (Decemt~er  1980)  

PP!-AAH-578 
Honduras R u r a l  Roads: Old D i r e c t i o n s  s n d  New 

( J a n u a r y  1381)  PEJ-AAH-'171 
P L i l i p p i n e s  R u r a l  Roads I and I1 (1-larch 1961)  

PN-AAH- 9 73 
U.S. Aid t o  E d u c a t i o n  i n  Nepal:  A 20-Year Beginning 

( a  1 8 1  PN-AAJ-lb8 
Korean P o t a b l e  Water System P r o j e c t :  Lessons  from 

E x p e r i e n c e  (Nay 1981)  PM-AAJ-170 
Ecuador:  R u r a l  E l e c t r i f i c a t i o n  ( J u n e  1 9 8 1 j  PN-AAK-979 
The Produc t  is P r o g r e s s :  R u t a l  E l e c t r i f i c a t i o n  I n  C w t a  Rica  

(Oc tober  1981)  PN-AAJ-175 
Norther i l  N i g e r i a  Teacher  E d u c a t i o n a l  P r o j e c t  ( S e p t .  1461)  

PN-AAJ-17 3  
Peru:  CARE OPG Water H e a l t h  S e r v i c e s  P r o j e c t  (Oc tober  1981)  

PN-AAJ-176 
T h a i l a n d :  R u r a l  MonFormal E d u c a t i o n  - The Nobi l e  Trade  

T r a i n i n g  S c h o o l s  (Oc tober  1981) PN-AAJ-111 
Kenya : R u r a l  Roads ( J a n u a r y  1982)  PN-AAH-972 
Korean A g r i c u l t u r a l  Resea rch :  The I n t e g r a t i o n  of Resedrch and 
E x t e n s i o n  ( J a n u a r y  1982) PN-AAJ-606 
P h i l i p p i n e s :  B i c o l  I n t e g r a t e d  Area Development ( J a n u a r y  1982)  
PN-AAJ-17 9  
Sederhana:  I n d o n e s i a  Smal l -Scale  I r r i g a t i o n  ( F e b r u a r y  1982)  
PN-AAJ-608 
Guatemala:  Development o f  ICTA acd  I t s  Impact  on  A g r i c u l t u r a l  

Resea rch  and F a m  P r o d u c t i v i t y  ( F e b r u a r y  1982)  PN-AAJ-178 
SPECIAL STUDIES 

No. 1: The Socio-Economic Con tex t  of  Fuelwood Use i n  Smal l  
R u r a l  Communities (August  1980)  PN-AM-747 

No. 2: Water Supply  and D i a r r h e a :  Guatemala R e v i s i t e d  
(August  1 9 8 0 )  PN-AAJ-007 

No. 3: R u r a l  Water  P r o j e c t s  i n  Tanzdnia :  T e c h n i c a l ,  S o c i a l ,  and 
A d m i n i s t r a t i v e  I s s u e s  (November 1980)  PN-AAH-974 



No. 4: The S o c i a l  Impact  of  A g r i b u s i n e s s :  A Case S tudy  of  ALCOSA i n  
Guatemala ( J u l y  1981)  PN-AM-172 

No. 5: Korean E lementa ry  - Middle  Schoo l  P i l o t  P r o j e c t  (Oc tober  1981) 
PN-AAJ-169 

No. 6: The Economic Development of Korea: S u i  G e n e r i s  o r  Gener i c?  
( J a n u a r y  1982)  PN-AAJ-177 

PROGRAM DESIGN AND EVALUATION METHODS 

Manager ' s  Guide t o  Data  C o l l e c t i o n  (November 1979)  PN-AAH-434 

D i r e c t o r y  of C e n t r a l  E v a l u a t i o n  A u t h o r i t i e s  ( A p r i l  1981)  
( d i s t r i b u t i o n  r e s t r i c t e d  t o  o f f i c i a l  a g e n c i e s )  


